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IMPROVED “GRADUATOR” OR REVERSE 
LEVER. 


The object of this invention is to regulate more ac- 
curately the admission of steam to the cylinders. Jt 
frequently happens with an ordinary train, that it is 
necessary on reaching an incline or curve to increase 
slightly the period of steam admission ; but at the same 
time, if the reverse lever is advanced a whole notch on 
the quadrant, more steam may be supplied than is \ 
needed, in which case the throttle must be partially | 
closed. To meet this difficulty a supplementary lever | 
B and eee Care attached to the ordinary reverse | 
lever A, A. By this means the position of the link and 
point of cut-off can be fixed at five or more intermediate 
positions betwee. each two of those due to the notches 
in the main quadrant. An engine runner can thus have 
the fullest control of his valve gear, and by this 
mechanism can exactly and instantly graduate it to the 
work to be done. 

Quite a number of contrivances to accomplish the 
same purpose have been devised in both England and 
Germany, but in every case the arrangements—such as 
screw reversing gear and other similar contrivances— | 
have interfered with the free and quick movement of | 
the reversing lever, which is absolutely necessary for 
safety. The plai which we illustrate secures all the 
advantages required, without any of the objections | 
named, inasmuch as the ordinary lever is retained, but | 
so arranged with the auxiliary lever that the facility of | 
reversing and ease of handling is in no way interfered | 
with. The small lever simply does what the larger one, 
is of itself unadapted for. This invention enables the 
fullest expansive value of the steam to be obtained | 
that is possible with the appliances afforded by the en- | 
gine on which it is used, and it is claimed that thus a 
saving may be made in the fuel consumed, which in a | 
few months will equal the whole cost of the improve- | 
ment. | 

Mr. Wm. A. Robinson, the Mechanical Engineer of | 
the Great Western Railway of Canada, is the inventor | 
and patentee, but Mr. B. W. Healey, Superintendent of 
the Rhode Island Locomotive Works, is agent for sup- 
plying the improvement or licenses for it use. 











Tue following incident illustrative of the manner in 
which some public works are carried out under the care 
of the Public Works Department Engineers of the Mad- 
ras Presidency, is worth recording. We give it on the 
authority of an Indian engineer. About twenty years 
ago there was commenced a bridge in Madras to carry 
the general traffic across a “nullah.” Long before it 
was finished the estimates was exceeded, and the work 
was abandoned. After a lapse of years additional 
funds were granted, and the bridge was proceeded with 
by another engineer. It so happened that the engineer 
who had commenced the bridge had made a bench 
mark upon a tree adjacent, and as nature worked faster 
though more quietly than the Public Works Depart- 
ment, the tree grew, and with it the bench mark grew 
also, higher and still higher fromthe ground. Now, 
whether the engineer in charge of the completion of the 
work drew his inspiration from headquarters, or 
whether he was actuated sclely by his own bright in- 
stincts, we know not, but at all events he worked to the 
bench mark. The consequence was that the bridge 
was carried up some ten or twelve feet higher than was 
originally intended, the estimates were again exceeded, 
and a good deal more money was required for the com- 
pletion of the approaches. But,as this money was not 
forthcoming, the bridge was rendered useless, and the 
traffic had to be conveyed across the nullah as of yore, 
whilst the bridge towers aloft a monument to the Pub- 
lic Works Depegnent and its officers.—Hngincering. 


Northern Pacific. 

The contract by which this company became one-half 
owner of the Duluth property of the Western Land 
Company has been completed by the payment to the 
land company of the $120,000 stipulated. 

The contract with the Northern Pacific corporation 
for the sale or perpetual lease to it of half the line of 
the Lake Superior & Mississippi Railroad, between Du- 
luth and the Junction, has been so far perfected that 
the directors of the last mentioned company have form- 
ally santioned it, and the formal indorsement of it by 
the directors of the Northern Pacific is expected to be 





given at their next meeting. 


Gontributions. 


SIMPLE RULES FOR LOCOMOTIVE ENGINEERS 
AND MACHINISTS. 
[Continued from Page 602, Vol. II.] 

The entire calculation of the effects of gravity, as de- 
veloped on railroad grades, belongs to quite an ad- 
vanced practice of engineering. There is nothing about 
it either difficult or uncertain, however, and an opera- 
tive engineer may, if he chooses, as readily determine 
the duty of his locomotive, or any pitch of grades, as 
the most accomplished graduate from the civil engineer- 
ing course. 

In treating of this subject in my previous article, I 
showed the principle of the inclined plane, as one of 
the mechanical “ powers,” to be, in substance, as fol- 
lows: 

Leaving out all consideration of friction—which is 
| wholly independent of gravity—the resistance of any 


Wh 


Improved “ Graduator or ” Reversed Lever, 


weight or load to ascending motion, upon any grade, is 
that fraction of the load itself which is formed by the 
height of the grade divided by its length. In other 
words, the opposing gravity of any weight on any grade 
is in the same proportion to the weight as the rise of 
the grade is to its own length. A part of the present 
article will be devoted to illustrations of this principle. 
A mile is 5,280 feet. If a mile of road be perfectly 
horizontal, a load at any point on its length would be 
wholly supported by the rails, and would have no 
gravity in opposition to motion. Ifa mile of road was 
supposed to be perpendicular, it would support no weight 
whatever ; 4 load passed over it would be lifted 5,280 
feet, with an opposing gravity just equal to its own 
weight. If a mile of road be inclined to rise 2,640 feet 
froma horizontal line, any load moved upon it would 
be one-half supported by the road, and would have an 
opposing gravity equal to one-half of its — weight. 


Thus, with a grade of 40 feet per mile, pete of the 





weight are supported by the track, and the remaining 
goa form the opposing resistance of gravity. So of 
any other grade. The pitch of grade merely fixes the 
proportion of the weight or load which must be lifted, 
in distinction from that supported by the road. 

We thus see that the gravid of any weight on a 
grade of one foot per mile, is 54, part of itself. If the 


weight assumed be one ton mrs 2,000 ths., aA; part 
will be the decimal .8787 of a pound, the remaining 
1,999.6218 tbs. being supported by the track. If a ton 
of 2,240 tbs. be taken, which is the “long” ton of the 
iron and coal trades, its gravity at a grade of one foot 
per mile will be the decimal .4242 of a pound; the re- 
maining 2,289.5758 tbs. being supported by the tyack. 
This illustration, showing the gravity respectively of a 
“long” and a “short” ton, on a grade of one foot per 
mile, enables us to learn easily the gravity of any 
weight on any grade. For this purpose I repeat the 
rules given last week : 


Rue 1. For tons of 2,240 ths., multiply the number 
of tons of load by the number of feet rise per mile, 
and multiply the product by .4242, and point off four 
places for decimals. The result is the gravity. 


Rue 2. For tons of 2,000 tbs. follow the above rule 
substituting .8787 for .4242. 


The other points established or advanced in my last 
article are these : 

Gravity is greater as the grade is steeper and as the 
load is heavier. The gravities of two loads, on differ- 
ent grades, are thus exactly to each other as are the re- 
spective products obtained by multiplying each load in 
tons by the feet per mile of the grade on which it is 
carried. A load of 100 tons on a 40-foot grade has four 
times the gravity of another of 50 tons pna 20-foot 
grade. 

Gravity is entirely independent of all other resist- 
ances, and all other resistances to railroad locomotion 
are quite as independent of grades, Nothing can ever 
change th: law of gravitation, and nothing consequently 
can ever reduce the resistance of gravity of a given 
weight on a given grade. Other resistances can be re- 
duced by improving the construction of railroads and 
carriages ; that of gravity is unalterable. 

Were gravity the only resistance on grades, the tons 
carried up by the same amount of power, on different 
grades, would be inversely to each other as the rise of 
the grades in feet per mile. Twice as much would go 
up the 50-feet grade as on the 100-feet grade. But as 
all other resistances besides gravity are independent of 
grades and vary at given speeds mostly with the load, 
it follows that more power would be required to draw, 
say 100 tons up a 50-feet grade, than for 50 tons up a 
100-feet grade. 

We have thus arrived at a tolerably comprehensive 
view of the absolute resistance of grades. The most 
important inquiry, however, is their relative resistance 
when compared with other resistances, 

By our rule, the gravity of one ton on a 42-feet grade, 
for instance, will be found to be nearly 16 pounds. If, 
now, the ordinary resistances of friction, concussion, 
etc., were unavoidably equal to 64 pounds, the resist- 
of a 42-feet grade would be relatively small, and the 
power which would carry 5 tons on a level would car- 
ry more than four tons on such a grade. But if the or- 
dinary resistances to horizontal motion were but 4 ths. 
per ton, the relative disadvantage of a 42-feet grade 
would be very much greater. The power which would 
carry 5 tons on a level would carry but little more than 
one ton on an assumed grade. In either case the abso- 
lute resistance of the grade is the same, but in one 
case it is but a small part of the whole resistance; in 
the other itis a very large one. In the first case it 
forms but 20 per cent. of the whole resistance; in the 
second case it is 80 per cent. If a power of traction 
equal to 8,000 pounds were employed in each case, we 
should have 100 tons drawn in the first case, the grav- 
ity of which would be 1,600 pounds, and the other re- 
sistances of which would be 6,400 pounds. In the 
second case we should have 400 tons drawn, with an 
entire gravity of 6,400 pounds, and a sum of other re- 
sistances of 1,600 pounds. The more perfect, there 
fore, the condition of the railroad tracks and cars, the 
greater is the relative disadvantage of grades. 

The relative resistance of grades depends also upon 
another circumstance, besides that of the absolute con 
dition of road and cars. While the resistances of grades 
vary with their pitch, other resistances to motion vary 
with the velocity. We do not mean merely to say that 
at twice the velocity the same resistance is overcome in 
one-half the time, but it must be understood that the 
with in 
in doubling its speed, with 


actual resistances of moving bodies increase 
crease of speed. An engine, 
a given load, does not only overcome a given resistance 
in one-half the time previously taken, but it encounters 
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an absolutely greater resistance at any one moment of 
time. ; 

As the resistance to horizontal motion is increased, 
the relative resistance of grades is diminished. The in- 
crease of resistance with increase of speed is very de- 
cided, from speeds of forty miles an hour upwards. 
The atmospheric resistance, which is quite insignificant 
at low speeds, increases as the square of the speéd— 
that is, it is four times greater when the speed is in- 
creased ten-fold, and so on. When it once, then, attains 
a respectable amount, it increases with great rapidity, 
until it becomes the great resistance to motion. 

On the level, with a certain weight of load, the resist- 
ance has been known to increase from 1444 lbs. per ton, 
at 20 miles an hour, in a proportion which would have 
reached 7644 lbs. per ton, at 100 miles an hour. 

Thus, the resistance of grades is relatively diminished 
with increase of speed. A fast passenger train over- 
comes a given grade witha relatively less expenditure 
of power than would a slow freight train ; although the 
absolute expenditures, for a given weight, is the same 
in each case. 

In the foregoing remarks, we have been dealing with 
power, a8 measuredin pounds ortons. Should we look 
upon it in an economical point of view, and estimate it 
upon « basis of dollars and cents, we should be prepared 
to show that the relative disadvantage of grades de- 
pends also upon the capacity of motive power, or upon 
the relation between the power put in use and the re- 
sistance to be overcome. 

I have not yet explained how the engineer is to esti- 
mate the power of his engine on different grades ; but 
all that I have said has been preparatory to that pur- 
pose. Everything said, thus far, is necessary to be 
known before the application of our rules could be com- 
prehended; andI do not meanto give rules merely, 
without explaining the principles on which they de- 
pend. F. 








LINEAR MEASUREMENTS WITH TELESCOPE 
AND ROD. 


Engineers accustomed to use the stadia in deter. 
mining distances will perhaps find nothing in this arti- 
cle to interest them ; I only hope to direct the attention 
of those engineers and surveyors who have never em- 
ployed it to this beautiful and excellent method of 
measuring lines, and to develop as simply as possible 
the practical formule and methods of proceeding 
which, the experience of competent men in the profes- 
sion has demonstrated, may with advantage be adopted. 
I apprehend that but few, in the class referred to, 
realize with what rapidity and accuracy, under favora- 
ble circumstances, distances may be measured by the 
method under consideration, and how much, by its use, 
the time, labor and expense of field work may be 
abridged, 

It cannot by any means displace the chain, but may 
frequently with advantage be employed, even when the 
chain also is used, as a check upon chain measure- 
ments. 

In determining distances with a stadia and transit, or 
level, the diaphragm of the telescope must be provided 
with at least two horizontal hairs—usually made mova- 
ble by small capstan-headed screws—which may be 
placed at such a distance apart, as, for example, to in- 
tercept ten feet on a rod held at a distance of 1,000 feet 
from the instrument. Then for any other point the 
distance can be read off distinctly ; for the space inter- 
cepted on the rod by the horizontal hairs will be the 
distance from the instrument in hundreds, and decimals 
of hundreds, of feet. 





Fig. 1. 
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If the line of sight makes an angle with the horizon, 
either above or below it, the instrument must be pro- 
vided with a “vertical limb” for noting this angle of 
elevation or depression. This angle being read off, 
and the rod held perpendicular to the line of light, the 
horizontal distance will be equal to the oblique distance 
multiplied by the co-sine of the angle of elevation or de- 
pression. If the vertical distance above or below the 
plane of the instrument is required, we have simply to 
multiply the oblique distance by the sine of the same 
angle. 

Let @ denote the angle of elevation or depression ; s, 
the oblique distance ; 5, the horizontal distance; h, the 
vertical distance, Then b—8 cos. @..............005 (1.) 


St Oe oe om on eae om go 








The speaking rod is usually employed with the divi- 
sions very plainly marked. It may be adapted both for 





leveling and for stadia work, by dividing and number- 
ing one side in the usual manner, and marking! off the 


Fig. 2. 





opposite side much more distinctly into tenths and hun- 
dredths of feet, and numbering them from the top down- 
ward. The observer may then bring the upper horizon- 
tal hair to the top of the rod, and note carefully the 
division on the rod cut by the lower horizontal hair. 
Or two targets may be used, the upper one being set at 
2,000, and the lower one moved up or down the rod unti 
it meets the lower hair, the upper hair being fixed on 
the upper target. Thelower target then gives the read- 
ing, and hence the distance. A variety of forms of 
dividing the rod are used; the above are given simply 
as illustrations. 

For measuring underground, in mines, the stadia has 
been found to be more exact than and altogether pre- 
ferable to the use of the chain. To do this, some form 
of “lighted rod” must be employed. It may consist of 
a hollow box made of three boards five feet long and 
four inches wide, the fourth side of glass, varnished 
and covered with tissue paper on which may be painted 
the divisions and the numbers. A light placed inside 
will illuminate the front and thus render the divisions 
distinctly visible. The preceding discussion assumes 
to determine the distance to the centre of instrument. 
Strictly however it gives the distance only to a point 
in front of the object glass, a space from it equal to its 
focal length. Hence for greater exactness we must add 
to the distance already determined this focal length, 
(equal to the distance from the “cross hairs” to the 
object glass) increased by the space from the object 
glass to the center of the tnstrument. The reason of 
this will appear when we come to discuss the exact 
formule. 

With care and practice the rodman will succeed in 
holding the rod perpendicular to the line of sight with 
considerable accuracy. A large right-angled triangle 
or try-square may be used with advantage, the 
short side of the triangle being provided with a flange. 
Then the rodman can apply the triangle to the rod, so 
that the flange rests against the back of the rod, and 
sight along the other side, moving it, with the rod, un- 
til it corresponds in direction with the direction of the 
telescope. Then the rod will be perpendicular to the 
line of sight. 

It is very convenient, and frequently sufficiently ac- 
curate, to obtain distances by the use of the “ traverse 
table,” or table of latitudes and departures, calculated 
to distances of one hundred. To use such a table, we 
first obtain the oblique distance, note the angle of ele- 
vation or depression, then the horizontal distance may 
be found directly in the tablé; since it will correspond 
to the latitude of which the observed distance and angie 
constitute the course. The vertical distance, in the 
same manner, would correspond with the departure. If 
the rod is held vertically, a double correction is neces- 
sary ;¢. ¢., to obtain the horizontal and vertical distances, 
we must look out the latitude and departure of the first 
latitude and departure. H.g. Suppose the reading to in- 
dicate a horizontal distance of 1,284 feet, the angle of 
elevation to be 6° 45° : 


Bearing. 





Distance. | Lat. Dep. 
6° 4 1,284 1,275.42 151.00 
oa) =| S042 | «1,207 149.86 


| 


Hence the horizontal distance=—1,267 ft., and the ele- 
vation—149.86 feet. 
We will now consider the exact formule : 


Let ¢c denote the object glass; f, its focal length ; h, 
the space intercepted between the center cross hair 
and the upper hair; n, distance between the cross- 
hairs (—size of image formed by object glass); and let 
y be distance of image from the object glass. 
The general formule for the foci of lenses gives 
ee ae « being the distance to the object. 
And a comparison of the similar triangles in the fig. 3 


gives Sm ee oe + 0) 


ms 
This gives the distance, z, to the object glass. Denote 


—— = 





by & the distance from the object glass to the center of 
the instrument, and by 2 the increased value of 2, and 
we have the final formula, 7‘ = f* +f+k.........(4.) 
Usually the distance is so large that f+ may be neg- 
lected, and we have: 2\— id But in any case, if we 
wish for accuracy, we have simply to add these con- 
stants. f, 7 and & may be obtained once for all—k being 
the distance from the object glass to the center of the 
instrument, and f the distance of the object glass to the 
cross hairs. They may be measured directly in the in- 
strument ; n, being the space between the cross hairs, 
may be determined by measuring a distance upon the 
ground, say 200 feet, the rod being held up at one end, 
and the instrument set up at the other extremity, we 
have, denoting by r the reading of the rod, and by 
b the length of the measured’ base: |b 
t+ £4+hs. Om sok In which all the quantities 
are known except n. If we substitute this value of n in 
equation (4), we have: 
taph+ Ge) + f+ hk—— (bf—b+f+k..(5). 
Which is the final equation applicable to all horizontal 
distances. But in measuring up or down slopes, this 
formula must be modified, as in the previous case, by 
the cosine of the angle of the slope. 


Figure 4. 





Let the rod be held 


vertically, and denote the 
angle of the slope, which is equal to the angle 
which the rod, held in a vertical position, makes with 
the rod held perpendicular to the line of light, by a; 
let h denote the space intercepted on the rod held verti- 
cally, h‘ the corresponding space on the rod held per- 
pendicular to the line of sight; 2 and 2‘ as before. 


, j 
Then z = «cos. a, and h' = Acos.a. But s —i ae 
os cos.a = L' cos.2a. Adding the constants pre- 


viously considered, (f + &), which, being oblique, must 
also be multiplied by the cosine of the angle, and we 
have: 2) =” cos2a+(f +k) cos.a..........(6) 

But since the angles taken are usually small, and 
since the cosine of a small angle is nearly equal to 
unity, (f + k) cos. a approximately equals f +k... a 


would become, neglecting the cosine, «' —* CO8.2 @ + 


That is, the horizontal distance to any point situated 
above or below the plane of the instrument is equal to 
the product of the constant ( Z) by the space intercept- 
ed by the cross hairs, multiplied by the square of the 
cosine of the angle of elevation or depression, plus the 
focal length of the instrument, plus the distance from 
the object glass to the centre of the instrument. 

To obtain the vertical distance above or below the 
plane of the instrument, we have, calling this distance 
d: d=s sin. d= ie i 
is PREM a5 s75,0,.dmstie es tales tinsisk we Nees de nune (8). 

As before, adding the constant (f + &) and multiply- 
ing it by the sine a, we have, d‘ denoting the increased 
value of d: d\ = Lh 16 sine 2a + sinea(f + k)...(9) 

But, since sine a (f &) is a small quantity, it may gen- 
erally be neglected, leaving the value of d as in 
formula (8). 

From formula (6) and (9), as originally deduced by 
Prof. 8. W. Robinson, formerly of Michigan University, 
and now in Illinois State Industrial College, a volume 
of tables has been calculated and published, and are 
used very much as an ordinary traverse table is used 
in surveying. These tables are now in use on the 
United States harbor improvements and very much 
facilitate the application of these formule. 

Long distances, of several thousand feet, may be de- 
termined by using a level or theodolite and turning the 
telescope one-fourth the way round in the Y’s, so that 
the horizontal hairs become vertical. Then cause the 
| rodman to set up two stakes at a point whose dis- 
| tance from the instrument is to be determined, one in 
| line of each of the hairs. Measure the distance be- 
tween the two staffs, and proceed in the same manner 
as if it had been a vertical reading. A transit for this 
purpose may be provided with two extra vertical hairs. 
I have known this method to be employed by laying the 
instrument on its side in order to obtain the reading. 

We may approximate to the limit of exactness within 
which it is safe to conclude that distances may be meas- 
ured with the stadia. [f the hairs are adjusted to intercept 


sin, @ = sin. @ COS. a = 
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one foot on the rod, corresponding to 100 ft. horizontal 
distance, then each . of a foot on the rod will corres- 
pond to one foot of distance. 

Now it is established the naked eye will distinctly 
distinguish an object at a distance of more than 6,000 
times the diameter of the object. Assuming this as a 
safe estimate, it follows that iw ot a foot, distinctly 
marked on the rod, will be plainly discernible by the 
eye ata distance of 60 feet, and hence through a teles- 
cope which magnifies 20 times, as an engineer’s level, a 
distance of 1,200 feet ; or through one which magnifies 
only 10 times, as an ordinary surveyor’s transit, a dis- 
tance of 600 feet. Since the cross hairs would bisect 
this 5 division, it could not be more than 3y- of a 
foot from the true reading in the distance of 600 feet ; 
and this 4), would correspond to 6 inches of distance : 
which error, if it occur, may be considered to be the 
greatest that could arise in determining a horizontal 
distance of 600 feet with a telescope magnifying ten 
times. And with a telescope magnifying twenty times 
the limit of error would be one-half of the above ; thus, 
in either case, being far within the greatest possible ex- 
actitude of the average chaining of well-instructed and 
careful chainmen. But since the observations are as 
likely to fall short as to overrun, it will be found that, 
in measuring a line by this method, if a number of ob- 
servations be taken, the errors, if any, will tend to cor- 
rect each other. I might relate a number of instances, 
showing remarkably that the above statement is borne 
out by the results of successful practice. 

Altogether, the methods of measuring distances by 
the use of the stadia are so simple and practical, so 
cheaply and rapidly performed, so comparatively accu- 
rate and reliable, that it seems certain that they will ere 
long meet with general acceptance, not only with engi- 
neers, but among land surveyors also, and, in fact, by 
all persons interested in the measurement of lines. 


C. D. Lawron. 
UNIVERSITY OF MICHIGAN, March 1, 1871. 








CAR TRAVELING-EVILS ATTENDANT- REME- 
DIES SUGCESTED. 





In Nos. 24 and 26 of the last volume of the RAmLRoAD 
GAZETTE an attempt was made to point out some of 
the ills encountered in rail riding and possible reme- 
dies therefor. Many other abuses and reforms remain 
to be noticed—a few of which are referred to below. 

Car peddling being biggest and foremost among these 
ills, and not easily avoided, may as well be considered 
first. 

Originally, this business was carried on by little boys 
—“only sons of poor widows”—who earned an honest 
penny by selling papers to the news-hungry traveler. 
But, like the express business, and other tall oaks, this 
calling has changed character and control entirely, and 
is now neithera newspaper or boy affair at all, and is 
detested by most people, for the same reason that they 
hate a big dog—although a pet, perhaps, while only a 
puppy. The thing has become a pest and nuisance, in- 
dictable at common law, for permitting which, railroad 
managers ought to suffer—a blush of shame at least. 
The news-bvy is abolished, and we have instead asturdy 
compound of persistence and impudence, who is in- 
structed by employers to abolish “news” also—as far 
as may be. He sells every thing but newspapers ; these 
are inhibited for the same reason that the learned bear 
was famished by his master—abstinence begetting an 
appetite for any anything offered, however repulsive. 

Permitted plum-pudding and pies, Madame Parsnip’s 
boarders might revolt at unlinneal hash and stale bis- 
cuit ; and by the same token, when a bookseller has a 
stock of antiquated yellow-covers and vermillion “con- 
fessions” of long forgotten pirates and rope-danglers, 
and has bought the privilege of pestering the public 
with these decayed possessions, he is not so verdant as 
to clog his market with something better before that 
which heis most anxious to sell has had a chance. 
Hence, news is prohibited by our new-fangled news-boy 
—of necessity. And if asked for this sinequa non of 
every well-bred traveler, ten to one the traveler gets 
only an impertinent answer, or a prodigious variation 
from fact, for his inquiry. He forgets his position and 
by such inquiries makes trouble for his temporary 
owner and keeper ; for, it must be remembered, this 
dealer in pea-nuts and pictured gallows scenes has a 
proprietary interest in the day’s passenger list—be the 
same more or less. He pays the company roundly for 
the privilege of plundering the load, and he is not to 
be diverted therefrom by any squirming or protests 
whatever on the part of his victims. If you want any- 
thing, you must buy it of him and at his price, or do 
without while on Ais car. At any rate he allows no 
other trader nor any sort of competition on the prem- 
ises ; and pie women and peach peddlers, etc., under- 








stand very well the perils incident to the locality— 
and avoid it. 

Nor is extortion in price and cheating in quality his 
only resource. He pays for a chance at your claret, 
and must realize in some way—ifhecan. So other de- 
vices are in reserve when you decline a greenback in- 
vestment in any of the goods offered. He proposes to 
make your fortune, although you do not help to make 
his, and expects a due degree of gratitude when this, his 
kindness, is fully demonstrated. He has a“ prize” pack- 
age—stationery, maps, and jewelry of unknown value— 
all of which you may possess for a mere bagatelle; or, 
that not suiting, he will hand you for fifty cents a large 
box of ca: dies, every one of which has some silver or 
gold coin in it, and you may draw a bright quarter 
eagle in gold, for the dirty half-dollar stamp which is a 
disgrace to any gentleman’s pocket—most certainly ! 

Many children and silly people thus invest in a 
“ chance game” who would put no money at all in sim- 
ple candies or “ packages” containing no prizes of any 
value. And a rail car thus becomes the gamblers’ “ in- 
fant school,” where the taste for fortune and faro are 
cultivated together, and “ Young America” takes the 
incipient step, perhaps, towards the gaming table and 
the—penitentiary. It would at any rate be very hazard- 
ous to place the young man in sight of dice and sweat- 
cloth after (as boy) he had drawn a twenty shilling 
piece from a box of prize candy. He would be very 
apt to try his luck again, and possibly with money be- 
longing to another. 

Games of this kind are all illegal, and illegal because 
immoral, and immoral because intrinsically wrong. 
They are inimical to honest industry, degrading and 
criminal; and a railroad company (as is the landlord) 
should be held amenable for permitting such a fool-trap 
upon any of its cars or other premises. Baggage is not 
always at risk of the owner, and if these common car- 
riers are answerable for the mere property entrusted to 
their custody, are they not still more actionable for the 
moral leprosies and defilements contracted by our chil- 
dren and dependents while temporarily under their con- 
trol ? 


Of course, such an evil has neither defense nor de- 
fenders. Railroad officials are generally good citizens 
and gentlemen, interested, as are we all, in the well- 
being of society. They will not defend, even if they 
tolerate, anything of the kind. 

Else—who would contemplate the gulf thus opened ? 

If passengers are but so many silly geese, to be 
plucked and plundered by him who bids best for the 
privilege, why may not other “ chevaliers”"—the pick- 
pocket, the confidence man and the libertine—throw in 
a bid also, and buy an indulgence from the powers 
which secure the candy lottery and gift enterprize in 
their immunities ? It won't do. 


Still other consequences crowd upon the attention. 
To what end is the young man, thus emerging upon 
life’s activities, naturally tending? Familiar with de- 
ception and fraud, and taught to believe that 
deceit may lead to ultimate success—who so 
likely as he to become ashover of “ queer” currency, 
to test the strength of safe locks, to garrote an 
express messenger, or find a zebra suit at length which 
shall thereafter mark him as an enemy of society and all 
that distinguishes man from a mere beast of prey ? 
Some of the Reno gang, so summarily disposed of in 
a neighboring State, are said to have received their 
rudimentary training in the very school referred to 
above. Other graduates await similar distinction. 

Not long since, an elderly and not over-intelligent 
woman, gvt into very high words with one of these 
car merchants on a Northwestern train for cheating in 
some of the wares sold her. The argument seemed to 
be with her entirely, while her vis-a-vis was content to 
enjoy the laugh alone. 


“Oh,” said he aside to a listener, “how I do like to 
‘come it’ over these close-fisted and stupid country 
people. Why, that old woman supposed she was to se- 
cure a fortune by investing a quarter in a prize pack- 
age, and is raging to find the opened catalogue a little 
short of her great expectations—only a little!” And 
the question arose in some minds—as it would again 
and again—Are these among the legitimate perils of 
the rail to be counted on and encountered whenever we 
commit our untraveled wives and daughters, or our 
confiding grandmothers, to the care and custody of a 
railroad company? Are these companies the guardi- 
ans and protectors of the ignorant and weak within 
their purview, or only purveyors, supplying victims to 
harpies and vampires at a stipulated sum per head ? 

Questions of some moment to all concerned, certainly, 
and which a delayed answer will make more and more 
imperative. Pigmies assuming the proportions and parts 
of hydras challenge our instinct of self-preservation ; 
and while dilating to the supposed size and mien of 





conquerors, they only become the marks of a more cer- 
tain and speedy destruction. 

The car peddling, cheating and gambling nuisance 
has had its day and must be abated. 

Other forms of swindling, begging, etc., as practiced 
on rail cars, remain to be noticed ; we may also discuss 
at another time certain sanitary phases of railroad life 
which have hitherto. had little attention, but are of the 
utmost public importance. Iron Pont. 








The Canada Southern Railway. 





To THe EpiTor oF THE RaILRoaD GazerTe: 

A letter appeared in your last issue from Mr. Finney, 
Chief Engineer of the Canada Southern Railway, show- 
ing the great advantages of the location of that line. 
Yet parties in this country who know the particulars 
of that scheme do not regard it as likely to be carried 
through. 

There are already two railways running parallel to 
this proposed line, and the Great Western Railway is 
actually engaged in building a third line, an air-line 
from Buffalo westward, which, for 150 miles, will run 
parallel and within two miles of the proposed Canada 
Southern, and for the balance of the distance the pres- 
ent main line of the Great Western is only from seven 
to eight miles distant. 

The original scheme of this proposed Canada South- 
ern was based upon the supposition that it would have 
the country it would run through to itself; but the 
Great Western obtained a charter for an air line, over 
the same line of country. The Canada Southern was 
also expected to receive aid by bonuses voted by the 
counties and towns through which it was to pass to the 
extent of a million and a quarter of dollars ; but in this 
it has been disappointed, as the total amount voted is 
only about four hundred thousand dollars, which will go 
but a very short way to build 300 miles of railway. 

What the prospects of the line are, you may be able 
to judge from the fact that there is only one small 
town of over 1,000 inhabitants through which it would 
pass, and as for the through business, you are aware 
that the Michigan Central and Great Western com- 
panies are virtually one concern, having an agree- 
ment to work together and in harmony for a 
term of years, so that to obtain any through 
connection it must build a railway through Michi- 
gan, of the probable success of which you know 
better than I can tell you. The idea of Mr. Finney 
that the Lake Shore will interchange traffic with it is 
of course very improbable, because they have their 
own line all the way from Chicago to Buffalo, and it 
would not suit them to part with the business half way, 
at Toledo or Detroit. Even before the Michigan South- 
ern was amalgamated with the Lake Shore it never trans- 
acted any through business via Detroit ; and since the 
amalgamation, it is, of course, still more unlikely that 
they will work their through traffic through Canada. 

As attention is called in your valuable paper to the 
Canada Southern, I thought I would give you as few 
facts in relation to it which may be of interest to your 
readers. 

With two parallel roads already running, and a third 
being built on the very line of this Canada Southern, 
what possibility is there of that company placing its 
bonds, when even legitimate schemes in your own coun- 
try cannot be floated. 

Of one thing you may be sure: they cannot sell a 
bond in Canada, where it is too well known that the 
existing railroads do not pay, one of the lines actually 
not paying interest on its bonds. 

English capitalists have already sunk immense sums 
of money in the railways in Canada running through the 
country which this Canada Southern is to occupy, 
therfore it would be utterly useless to ask them to put 


money into the concern. CANADIAN. 
March 27, 1871. 








Road with Single Rail. - 
Mr. J. L. Haddan, C. E., of London, has devised a 
single-rail tramway for conveyances in mountainous 
and thinly peopled countries, of which he gives the 
following description: “ Imagine a bicyele let ina 
longitudinal aperture in the center of the bottom of a 
cart, and the cart nearly touching the ground, so that 
only about six inches of the wheels would be visible ; 
next, a kind of balancing pole run through the sides of 
of the cart at right angles to the single rail on which 
the bicycle is to run. The two endsof the pole are to 
project about three feet on either side of the cart, and 
rest upon, and be harnessed to, the backs of two mules. 
The animals will thus be one at each side of the load, 
instead of being in front in the ordinary way. It would 
be impossible for the cart to turn over, because, in 
order to do so it would have to force one mule to the 
ground and to lift the other into the air; and, more- 
over, as its floor would only be six inches above the 
rail, an overtip would be of no account. All the weight 
in the cart, if evenly distributed, would bear upon the 
rail, and the animals having no load upon their backs, 
would be able to exert considerable tractive power.’ 
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RAILROAD LAW. 


Responsibility of Ratlroads for the Misconduct of their 
Servants towards Passengers.—Uoarseness and profanity 
on the part of a brakeman, or other servant, constilule misconduct 
Sor which a company will be liable in l li , of such 


servant is retained after a knowledge of le conduet has come to the 

company. 

In a late number of the American Law Register we 
find a case reported, of such novel and marked interest, 
that we here condense it. This opinion is of impor. 
tance to all railroad men. We also add a classical note 
of authorities which may be of value to the profes- 
sion. 

Charles W. Goddard vs. The Grand Trunk Railway Com- 
pany. Supreme Judicial Court of Maine. 

The facts in the case arethese: The plaintiff, a highly 
respectable citizen, and a passenger in the defendants’ 
railway car, on request, surrendered his ticket to a 
brakeman authorized to demand and receive it. Shortly 
after, the brakeman, without provocation, approached 
the plaintiff in his seat, and, accosting him in a loud 
voice, denied, in the presence of the other passengers, 
that he had seen or recieved the plaintiff’s ticket, and 
in language coarse, profane and grossly insulting, called 
the plaintiff a liar, charged him with then attempting 
to evade the payment of his fare, and with having done 
so before; and leaning over the plaintiff, then in feeble 
health and partially reclining in his seat, and bringing 
his fist down close to his face, violently shook it there, 
and threatened to split the plaintiff’s head open and to 
spill his brains right there on the spot, with much 
more to the same effect. The defendants, although 
well knowing the brakeman’s misconduct, did not dis- 
charge him, but retained him in his place, which he 
continued to occupy at the time of the trial. The jury 
was instructed that the case was a proper one for ex- 
emplary damages, and they returned a verdict for 
$4,850, which the Court declined to set aside. 

The court discusses the subject under the two heads 
of, I, The Carrier’s Liability; II, The Measure of 
Relief. 

I. The Carrier's Liability. The defense of the com- 
pany was that, inasmuch as the brakeman’s assault was 
willful and malicious, and was not directly nor implia- 
bly authorized by them, they were not liable. The 
Court declare this argument a fallacy, in that it does not 
diserimate between the duties the carriers owe to a 
stranger, and the obligation which he is under to his 
passenger. The Court says: 

“The carrier’s obligation is to carry his passenger 
safely and properly, and to treat him respectfully, and 
if he intrusts the performance of this duty to his ser- 
vants, the law holds him responsible for the manner in 
which they execute the trust. The law seems to be now 
well settled that the carrier is obliged to protect his 
passenger from violence and insult, from whatever 
source arising. He is not regarded as an insurer of his 
passenger’s safety against every possible source of dan- 
ger, but he is bound to use all such reasonable precau- 
tions as human judgment and foresight are capable of, 
to make his passenger’s journey safe and comfortable. 
He must not only protect his passenger against the vio- 
lence and Insults of strangers and co-passengers, but a 
fortiori, against the violence and insults of his own ser- 
vants. If this duty to the passenger is not perforn.ed, 
if this protection is not furnished, but, on the contrary, 
the passenger is assaulted and insulted through the neg- 
ligence or the willful misconduct of the carrier’s servant, 
the carrier is necessarily responsible.” * * * 
* * * “Ttis not sufficient that the servants are ca- 
pable of doing well, if in fact they choose to do ill; that 
they can be as polite as a Chesterfield, if, in their in- 
tercourse with the passengers they choose to be coarse, 
brutal and profane. The best security the traveler can 
have that these servants will be selected with care, is 
to hold those by whom the selection is made responsi- 
ble for their conduct. 

* * * * * * 





“The law requires the com- 
mon carrier of passengers to exercise the highest de- 
gree of care that human judgment and foresight are 
capable of, to make his passenger’s journey safe. Who- 
ever engages in the business impliedly promises that his 
passenger shall have this degree of care. In other 
words, the carrier is conclusively presumed to have 
promised to do what, under the circumstances, the law 
requires him to do. Wesay conclusively presumed, for 
the law will not allow the carrier by notice or special 
contract even to deprive his passenger of this degree of 
care. If the passenger does not have such care, but, on 
the contrary, is unlawfully assaulted and insulted by one 
of the very persons to whom his conveyance is in- 
trusted, the carrier’s implied promise is broken, and his 
legal duty is left unperformed, and he is necessarily re- 
sponsible to the passenger for the damages he thereby 
sustains.” 


1. Rule of damages.—The Court affirm with great em- 


phasis the right of a jury to give exemplary damages 

in such cases, and manifest some littleness toward cor- 

porations. The judgment is affirmed as “ an impressive 

“lesson to the defendants and to the managers of other 

“lines of public travel.” ° 

Law Novres.—I. Carrier’s Liability. Per Curium. 
Howe vs. Newmarch, 12 Allen, 55; Angell & Ames on 
Corp., § 388, p. 444,8th ed. Brand vs. Railroad, 8 Barb., 
368; Moore vs. Railroad,A Gray, 465; Seymour vs. Green- 
wood, 7 H. & N.,854; Railway vs. Finney, 10 Wis., 388 ; 
Railroad vs. Vandiver, 42 Penn., St. R, 365; 17 N. Y., 
362; 14 How., 468; 7 Am. Law Reg., N. S., 14; 34 
Conn., 554; 5 Louisiana, O. S., 275; 1 Clift, 145; 27 
Md., 277. 

Defendants Authorities.—Derby vs. Penna, Railroad Oo., 
14 How 468 ; Howe vs. Newmarch, 12 Allen, 56; Reeves’ 
Dom. Relations, 356, 358; Moster vs. Hesex Bank, 17 
Maszs., 508 ; 2 Kent’s Com., 259, 260 ; Story on Agency, 
§ 818; Brown vs. Purviance, 2 Harris & Gill, 8i7; Lyons 
vs, Martin, 8 Ad. & E., 514; T'hames Steamboat Co. vs. 
Rvilroad Co., 24 Conn., 40; 1 Redfield on Railways, 510- 
515; Pote vs. Dill, 48 Maine, 539, Rice’s dissenting opin- 
ion ; Hagan vs. Prov. & Wor. Railroad Co., 3 R. 1., 188 ; 
Turner vs. N. B. & M. Railroad Oo., 84 Cal., 594; Pleasant 
vs. N. B. & M. Railroad Co., 34 Cal., 586; Kinney vs. 
Mil. & Wis. Railroad Co., 10 Wis., 3388; Clarke vs. New- 
son, 1 Exch., 181; Montford vs. Wadsworth, 7 Ind., 83; 
Ripley vs. Miller, 11 Ind., 247. 

II. Measure of Damages.—2 Wils., 205; Campbell’s 
Lives of Lord Chancellors, Am. ed., vol. 5, 214 ; 5 Taunt, 
442; 2 Stark, 317. 183M. &W.So ;6H.& N., 969; 2 
Wils., 244; 3 Am. Jurist, 387; 13 How., 363; 1 Jones 
(N. C.), 98; 18 Iredell, 28; 10 Id., 67; 3 Johns, 56, 64; 
36 Miss., 660. 86 N. Hamp., 9; 27 Md., 277; 2 Duvall, 
556 ; 40 Miss., 374; 46 Barb., 222. 

Common Carrie:s.—Their liability for loss of baggage and 
Sreight—* Baggage” defined—Common carriers not obliged to 
carry money—If there is doubt about the contents of packages the 
consequences of such doubt fall upon the carrier, if he does not 
mike inquiry. 

In the late case of Dexter vs. The Syracuse, Binghamp- 
ton & New York Railroad Company, the Supreme Court 
of New York held, among other things, that : 

Carriers of passengers are responsible for the car- 
riage and safe delivery of such baggage as by custom 
and usage is ordinarily carried by travelers, and that 
the payment of the usual fare includes, in contem- 
plation of law, a compensation for the conveyance of 
such baggage. 

It is an error to claim that the baggage which a 
traveler may take, and the carrier must safely trans- 
port and deliver, is limited to such apparel or other 
articles as “‘ were absolutely ” necessary or material for 
his use, comfort or convenience on his journey, or 
while away from his home. 

Such a rule would be too strict and narrow for these 
times, when steamboats and railroads have so wonder- 
fully increased the temptations and facilities for travel, 
and superseded the old modes of transportation by stage 
coaches, canal and river boats, and other ways as 
means of transportation from place to place, formerly 
in use. 

It would be a more fair rule to hold the carrier re- 
sponsible for whatever he received as baggage from 
the traveler within such limits as to weight and amount 
as the carrier might fix and prescribe. Public carriers 
and the courts have been growing more liberal on this 
subject of late than formerly. 

The rights of the traveler to recover of the carrier for 
lost baggage is not limited to such apparel or other 
articles as he expected to use or needed by the way. 

As a general principle, that will not be considered 
“baggage” which has no necessary connection with 
the baggage which it is customary to allow passengers 
to carry for a journey. Money, beyond a very limited 
amount, is not baggage. Merchandise is not baggage. 

In the case of Kuter vs. The Michigan Central Railroad 
Compuny, it has recently been held that : 

1. A clause in the charter of a railroad company re- 
quiring them to transport “ all merchandise and prop- 
erty,” does not oblige them to become common carriers 
of money. 

2. Nor does the fact that they transported money for 
an express company, under a special contract, make 
them such common carriers, and subject to extraordi- 
nary responsibilities as such. 

8. The general rule that the shipper is not bound to 
disclose to the carrier the kind, quality, or value of the 
property, and that, in the absence of notice, or fraud or 
artifice on the part of the shipper, the carrier is liable 
notwithstanding there was no disclosure, must be con- 
strued and applied subject to the usual cause of busi- 
ness. If the property is put up or packed in a manner 
calculated to deceive the carrier, he does not become 
subject to extraordinary responsibilities as such; but 
if there is justly any doubt about the contents of a pack- 
age, resulting from its examination or appearances, the 
consequences of such doubt must fall upon the carrier, 
if he does not make inquiry. 

4, An emigrant having packed and shipped a quan- 
tity of gold coin in the center of an ordinary dry goods 
box filled with clothing and household goods ; held, if 








this was calculated to deceive the company as to the 
value of the contents, and by no reasonable inference 
could they have supposed that the box contained coin, 
they are not liable as common carriers. If, however, 
the defendants knew that the parties emigrating, like 
the plaintiff, were in the habit of putting up valuable 
articles and money among their household goods, and 
from such knowledge might infer that the box of plain- 
tiff might contain money, then it became their duty to 
make inquiry in order to relieve themselves from lia- 
bility. 

5. In every case where property is delivered to a car- 
rier to be transported for hire, if the circumstances are 
such as to relieve him of his extraordinary responsi- 
bility as a common carrier, there is still an implied con- 
tract for ordinary care, he is not released from all re- 
sponsibility, but becomes an ordinary bailee, the bur- 
den of proof being then upon the shipper to show neg- 
ligence. 

Neuligence.—Duty of roads as to keeping up fencea—Not liable 


unless nolice is given that fence is down—Keeping bars and gates 
closed, 


In the Supreme Court of Iowa a decision of much 
importance has been reached with reference to rail- 
roads and stock running at large. The facts were as fol- 
lows : 

The line of railroad is fenced on both sides; the 
bars were placed in the fence for the convenience of the 
land owners on each side of the road. These bars were 
left down by some one unknown. Near this point 
plaintiff’s colt was found in the ditch fatally injured 
by a passing train. The evidence further showed that 
it was customary for defendant’s hands to pass along 
the road and to put up the bars when they find them 
down, and supposed that they did so a short time prior 
to the accident. The jury below found for the plaintiff, 
and the Court refused to interfere with the verdict, but 
the Supreme Court set aside the verdict, holding that 
after a company has fenced its roads they are not 
liable for accidents arising from breaks or damage to 
the fence until after they have had notice of such dam- 
age, and a reasonable time to repair the same; that the 
same rule applies to gates and bars, the company being 
required to exercise only reasonable diligence in keep- 
ing the same closed ; that the essential facts wanting 
in the plaintiff’s case were that the company had 
knowledge of the fact that the bars were down and ne- 
glected beyond a reasonable length of time thereafter 
to put the same up. This makes it the interest and 
duty of persons using such bars and gates, as well as 
of the company, to keep the same promptly closed. The 
rule is a reasonable one which requires the companies 
to exercise reasonable diligence, but to make them lia- 
ble for damages resulting from the negligence of others, 
and of which they have no knowledge, would be un- 
just. 

Rule of Damages .—Cattle inclosures—Cattle may run at large. 

The Supreme Court of Missouri, in McPheeters vs. 
The Hannibal & St. Joseph Railroad Company, has de- 
cided that it is not the law of Missouri that owners of 
cattle shall keep them'inclosed. The Courts say: 

“Tt is the law in England, and in some of the densely 
populated States in this Union, that the owners of 
cattle shall keep them inclosed, and if they stray there- 
from they are trespassers, and the owners are guilty of 
negligence. But such is not, and never was, the common 
law in Missouri. 

“It is opposed to the policy of the State in its present 
condition, and whenever it has been attempted to be en- 
forced, it has met with resistance and condemnation. 
The question was elaborately considered in Gorman vs. 
Pacific Railroad, 26 Mo., 441, and it was there held that 
the owner of cattle is under no obligation to keep them 
on his own premises.” 

Right to Tax Capital and Net EKarnings.—A State hasa 

Right to Tax the Capital and Net Harnings of Railroads unless 

there is a Specific Contract of Exemption—A State has no Right 


to Levy a Tax for the Use of Locomotives and Cars in Transit 
through the State. 


In the important case of Minot vs. Philadelphia, Wil- 
mington & Baltimore Railroad Company, the Circuit 
Court of the United States, Delaware District, has 
reached a final decision. In 1868 the Legislature of 
Delaware passed an act imposing an additional tax on 
a proportion of the cash value of the capital stock and 
the net earnings of every railroad chartered by the 
State, and doing business therein, as well as imposing 
a tax for the use of every locomotive, car and truck 
owned by such company in whole or in part, and used 
at any time during the preceding year within the State 
of Delaware. The great question raised by the volum- 
inous pleadings of the case was: Is this act consti- 
tutional so far as it imposes the tax mentioned within 
it upon the railroad? The Court held: 1. That the 
absence uf an express exemption from future taxation 
there was no contract to that effect between the State 
and the company, and the State had the undoubted 
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right to assess the additional taxes upon the capital 
and net earnings. No such contract of exemption 
could be implied. 2. That the charge for the use of 
locomotives, cars and trucks, being indirectly a levy of 
a tax upon persons and property in transit through the 
State, is in conflict with the Constitution of the United 
States, as it is a regulation of commerce. 








Papers on Iron and Steel. 


BY W. MATTIEU WILLIAMS. 


IIl.—THE BESSEMER PROCESS (CONTINUED). 

In the first part of this paper* I described the facts of 
the Bessemer process, and now proceed to a theoretical 
examination of these. In order to do this at all satis- 
factorily, it is necessary to have, at the outset, a clear 
idea of the composition of the raw materials—the pig- 
iron and the spiegeleisen. I insist the more urgently 
upon this, because the descriptions or definitions of 
cast-iron or pig-iron usually given in our chemical text- 
books are by no means satisfactory, and are frequently 
erroneous. 

The following are the results of my own analyses of 
fourteen brands of pig-iron and five brands of spiegel- 
eisen, all of which are rather extensively used in the 
manufacture of Bessemer steel. In addition to the sub- 
stances there determined, most of the pigs contain a 
small quantity of calcium, but this and the small traces 
of the metals of the other alkaline earths, and of the 
alkalis, were not determined, as the analyses were made 
for commercial purposes, and I have not been able to 
detect any practical modifications in quality of the fin- 
ished iron or steel which is due to the presence of these 
metals inthe pig-iron. For this reason the statement of 
“iron by difference” is but an approximation, and 
somewhat in excess. 


COMPOSITION OF BESSEMER PIG-IRONS,. 
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1 | 0.60 | 4.12 | 1.92 | 0.19 0.06 | 0.88 | 92.88 
2 | trace | 3.52 | 8.10 | 0.07 | 0.06 | 0.3) 92.95 
3 | v.70 | 2.68 | 3.60 | 0.09 | 0.12 | 1.16 | 91.65 
4 | 0.55 | 1.85 | 3.6) | 0.13 | 0.18 | 1.22 92.47 
5 | 0.55 | 1.92 | 3.65 | 009 | 0.18 | none | 98.66 
6 | 0.75 | 2.00 | 3.36 | 0.10 | 0.18 | trace | 93.5% 
7 | 054 | 29) | 3.15 | 0.10 | 026 | 2.10 91.75 
8 | 0.72 | 2.10 | 2.90 | 016 | 0.16 | 1.00 | 93.06 
9 | 0.62 | 4.00 | 1.40 | 002 | 0.66 | 0.38 93.52 
10 0.50 8.00 2.00 0038 | 0.10 trace 94.37 
11 | 02% | 280 | 2.83 | 0.02 | 0.10 | 1.92 42.68 
12 | trace | 3.20 | 158 | 0.11 | 0.12 | 2.92 92 77 
18 | 0387 | 1.96 | 40% | 0.15 | 023 | 1.15 92.06 
14 | 1.2 | 1.65 | 2.15 | 0.94 | 0.91 | 1.10 | 93.40 


For commercial reasons, which will be readily under- 
stood, I abstain from publishing the names of the above 
brands. No. 12 is a Swedish pig-iron; ail the rest are 
English hematite pig-irons made expressly for Bessemer 
purposes. Nos. 9,10, and 11 produced exceptionally 
good steel; Nos. 1, 2, and 8, good average qualities; 
No. 4, inferior ; No. 13, very inferior ; No. 14 produced 
such bad steel that the whole parcel was returned, 
though it came from a well-known firm; it was of the 
same brand as No. 4. 


COMPOSITION OF SPIEGELEISENS 
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1 | 4.10 0.45 1.93 | 0.12 0.18 4.60 | 80.94 
2 419 0.40 0.96 0.08 0.26 5.86 | 88 

8 4.50 0.40 0.88 0.04 0.10 9.61 | 84.47 
4 41 0.42 | 9.65 0.05 | 0.15 | 8 64 85.99 
5 8.00 | 0.70 | 0.14 | 0.04 | 0.07 | 6.44 89.61 


No. 3 is the best of these ; No. 4, the next in quality, 
rather better than average ; No. 2, rather below average ; 
No. 1, inferior quality ; and No.5 so poor that it was 
rejected. 

Excluding the rejected samples, the average of the 
above is as follows: 

AVERAGE COMPOSITION OF 13 BRANDS OF BESSEMER PIGS. 
Combined carbon 
GEODEINO 0 cccce cccccccccccccccess 000esensesocesenvecee ° 
GEISER. cvcccccccecdocccecesosece . 

DOROIED 0000 c00cccsccccvewcsesee oe 

Se cdn-c0nds dos ness cc00nseecabduesdetunttiadesbnsdeerionede R 
MEARGANONS 00000 cere cccccccecccncvetccceresess bbneeeresce o6 0 90 
Tron DY Giflerence, DONE... 2.26 cceccrcccce covecccsce-sececne 92 85 
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ATERAGE COMPOSITION OF FOUR BRANDS OF SPIEGELEISEN,. 
Combined carbon...... .....%... 4 
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Phosphorus & 
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The sulphur of this average of the spiegeleisens is 
excessive, being raised unduly by the very unusual 
quantity contained in No. 2: 0.12 per cent. would state 
the general average more correctly. In like manner 
the phosphorus average is raised by the excessive 

uantity in No.1. Excluding this, the average is re- 
duced to 0.04. 

I will pass over the small amount of chemical change 
which results from the mere melting of the pig and 
spiegeleisen in the cupola, and regard the above as the 
composition of the material which enters the converter. 
When a mixture suchas these Bessemer pig-irons is 
fused and exposed to the action of atmospheric air, the 
silicon is the most readily oxidized, silicates of iron and 


* RartLroaD GAZzetTrTeE, Vol. 2, p. 461. 





manganese are formed, which separate and float on the 
surface, forming the “cinder.” The carbon oxidizes 
simultaneously with the silicon, but ina much smaller 
degree, until the silicon is nearly all burnt out. When 
the silicon is reduced below one per cent., the com- 
bustion of the carbon takes the lead, and the small 
remainder of silicon is but slowly oxidized, the last 
traces resisting oxidization with considerable stub- 
bornness. 

I have made some special investigations of this sub- 
ject, and shall show in the course of another paper that 
managenese is remarkably efficient in removing these 
last traces of silicon. I should also mention that the 
above-stated generalizations respecting the prior com- 
bustion of silicon and the suppression of carbon com- 
bustion by the presence of unburnt silicon, are based 
chiefly on examinations I have made of the actions 
which take place in the “refinery ;” the difference be- 
tween the Bessemer converter and the refinery being, 
that in the one, air is blown upon or a little odew the 
surface of the melted pig-iron, while in the other it is 
blown through it from below, and thereby acts with 
far greater efliciency and rapidity ; the sind of action 
is, however, the same in both cases; the difference is 
only in degree. 

In order to test the accuracy of the above conclu- 
sions, I have requested my late assistant at the Atlas 
Works, Mr. G. C. Barker, to make analyses of the Bes- 
semer material during different stages of the same blow. 
This he has kindly done, and the following are his re- 
sults. The carbon, silicon, sulphur, phosphorus, and 
maganese only are determined. 

The first column shows the percentage of these con- 
stituents in the pig-iron after being melted, just before 
being poured into the convertvr. 

Second, the same after six minutes blowing. 

Third, the same after twelve minutes blowing. 

Fourth, the same when the blowing was finished, but 
before the spiegeleisen was added. 

Fifth, the finished steel when poured into the ingot 
molds. 


Se Se te Te 


Combined carbon .........cccccccccccess 1.700 8,040 1.640 0.19)' 0.870 








Graphite........... .. 2.570 trace trace trace trace 
Silicon -»|2.2 0/0.955 .470 trace trace 
se EEE D sane bees ie tee 10.1. 7) 0.091! 0.1.98, 0.098) 0.090 
IID, 5.00 onscddaboener<bs0ssneapenn 0.073, 0.170, 0.070, "0700. 59 


BRAND so 0.0 cc rccccccercvenesecscesecs 0.410 trace trace trace 0.540 

We shall now be able to understand the changes I 
have described as occurring in the flame. Before the 
full combustion of the carbon can commence, there is 
about 214 per cent. of silicon to be converted into silicic 
acid. In a charge of 6 tons this amounts to 3 ewt. For 
the complete combustion of this, nearly 344 cwt. of ox- 
ygen, or about 14 cwt. of atmospheric air, is necessary. 
My explanation of the smaller and less brilliant flame 
that at first roars from the mouth of the converter is 
that itis mainly a silicon flame, mingled, however, with 
a small proportion of carbon flame; that the amount of 
silicon combustion goes on diminishing, and in a _ pro- 
portionate degree the carbon combustion increases, as 
the demand of the silicon upon the oxygen of the blast 
diminishes in consequence of its less abundant diffusion 
among the melted iron. 

I shall not be surprised if this explanation is contro- 
verted, as in offering it I fly in the face of the spectro- 
scope, Which has made such glorious conquests that 
modern philosophers are disposed to trust it as implic 
itly as successful soldiers rely upon the general who 
has led them continually to victory; but without fail- 
ing in due deference to those who are more skillful than 
I am in the use of this instrument, 1 am satisfied that 
in this and other cases where the question has been to 
determine the presence or absence of the mettulloids, 
the negative replies of the spectroscope have been too 
hastily accepted. Prof. Roscoe, who devoted a consid 
erabl« amount of time and labor to the spectroscope ex- 
amination of the Bessemer flame, says, ‘Those who 
“are practically engaged in working this process would 
“like spectrum analysis to do a great deal more; they 
‘“ would like to be told whether there is any sulphur, 
“ phosphorus or silicon in their steel; questions which 
“unfortunately, at present, spectrum analysis cannot 
“answer, for this very good reason, that these sub 
“tances do not appear at all as gases in the flame, but 
“that they either remain unvolatilized in the molten 
“metal, or swim on its surface in the slag of the ore; 
“and, consequently, the lines of these bodies are not 
“ seen in the spectrum of the flame.” Dr. Watt’s obser- 
vations and conclusions accord with those of Prof, 
Roscoe. 

If, by the above, Prof. Roscoe is to be understood as 
asserting that no portion of the Bessemer flame at any 
period of its existence is due to the combustion of sill- 
con, or that silicon is not present in the Bessemer 
flame, I must very decidedly affirm that such conclu 
sion is erreneous. I do not for a moment question the 
accuracy of the observations of both Prof. Roscoe and 
Dr. Watts. I merely maintain that the absence of “ the 
lines” of silicon in the spectrum of the flame does not 
prove its absence as a constituent in producing such 
flame, and for the following reasons : 

We know that the silicon existed in the pig-iron in 
the proportion already stated, and that although a very 
small quantity of that which ordinary analysis detccis 
may have existed as entangled silicate in the pig, and 
another small portion is of course oxidized in the 
cupola, the bulk of it enters the converter as unoxidized 
silicon, and that it is oxidized and converted into 
silicic acid during the blow. We also know that sili- 
con when heated in air or oxygen burns brilliantly, and 
that the product of such combustion when heated with 
a blast such as that which supplies its oxygen in the 
Bessemer converter, is sufficiently volatile to form con- 
cretions in the throats of furnaces, which have been 
compared to natural chalcedony. Besides this a large 
quantity of soffd matter is mechanically forced into the 
flame, and is seen above as a red smoke, which, without 








the slightest indication of unburnt carbon, is often suf- 
ficien'ly dense to hide the mid-day sun. The greater 
the quantity of silicon in the pig the more dense is this 
red smoke, which appears to consist of silicate and 
peroxide of iron. I maintain, therefore, that silicon is 
there, and that it must contribute to the luminosity of 
the flame, though it shows no characteristic “lines” in 
the spectrum. 

Under such circumstances we have no good a priori 
reasons for looking for the silicon lines; a continuous 
spectrum being that which we are theoretically justified 
in anticipating as the result of such combustion of sili- 
con, and this is exactly what the spectroscope reveals. 
The spectrum of the uscuner flame at the commence- 
ment and early stages of the blow is of a most uncom- 
municative continuous character: occasional flicker- 
ings and vanishing ghosts of lines and bands come and 
go with perplexing irregularity ; and even the brilliant 
and ever-obtrusive sodium lines do not appear at this 
stage, but commence with spasmodic flashings across 
the spectrum at about the period when the elongation 
and brightening of the flames, which I have described, is 
most decidedly taking place. When the flame has 
reached its maximum of extension and brilliancy, the 
sodium lines cease their intermittent flashings and be- 
come a steady stream of light, the lithium band ap 
pears (though not in every blow), and the whole spec- 
trum becomes striped, but the continuous spectrum still 
remains as the permanent background. 

My general reason for questioning the negative con- 
clusions of the spectroscope in reference to the silicon 
and the other metalloids is, that these bodies usually 
give a continuous spectrum when, as elements, they 
combine freely with oxygen, as in direct, unrestrained 
combustion under ordinary pressure in the open air. 
It appears to me that there is thus presented a broad 
distinction between the spectra of the metals and of the 
non-metallic elements, which is of great practical im- 
portance, and which has not been sufficiently consid- 
ered, when conclusions have been based on negative 
spectroscopic results. I have, already, in chapter 130f 
“The Fuel of the Sun,” referred to the worthlessness 
of the negative evidence of the spectroscope in refer- 
ence to the non-existence of metalloids in the sun, and 
maintain that “ they may all be there though the spec- 
“troscope should not detect one of them.” The mere 
fact that nothing but metals (1 include hydrogen with 
these) should have been discovered in the suu is very 
suggestive.— Nature, 


Railroads as Innovators. 


When the subject of opening railroads in India was 
first discussed, says the Philadelphia Ledger, it was 
doubted whether the Hindoos would ride on them at 
all. But the natives take kindly to the innovation, and 
ride for the pleasure of riding. What is more curious 
than all, while the rich Hindoos go on_ pilgrimages, as 
their ancestors did, they do not, like those obsolete in- 
dividuals, travel on foot, though foot-travel is the 
essence of pilgrimage. They take tickets for them- 
selves and suites, and go by rail over the ground which 
their fathers toiled over on foot. Of course they have 
not read Peter Pindar, and did not borrow their labor- 
saving practice from the witty rogue, who, being sept- 
enced to walk with peas in his shoes, “ took the libefty 
to boil his peas.” But human nature is the same in the 
Orient and in the Occident. Neither have Hindoos 
read Hawthorne's pleasant satire, “The Celestial Rail- 
“way,” in which Christian, if we remember, put his 
grevious pack on the baggage car, and had it checked 
through. To publich a translation in Hindoostanee 
might be a pleasant speculation, 

But, to look at the matter in a more serious light, we 
may well consider with an English writer, “ how long 
“railways and pilgrimages will go on togegber and 
“what effect will be ultimately produced on the native 
“mind by these powerful agents of innovation.” The 
subject will be a very interesting one for us to contem- 
plate, at the distance of half the world’s circumference. 
We can by comparing figures and statistics, approach 
some estimate of what this wonderful agent has done 
for Europe and America. We can hear the steam- 
whistle in the Russian note which has Slarmed all 
Europe. We can understand that, within the last 
twenty-five years steam has put Russia in a far better 
condition to assume belligerency than even Russian 
victory, instead of defeat, in the Crimea could have 
done. Wesce the immense advantage railroads: give 
to the European armies; and we know what vast use 
has been made of them in material operations in our 
own country. The better uses of railways we are now 
testing in civil pursuits and peaceful business. From 
all these considerations we can turn with a clearer ob- 
servation to the history of railways in Asia. Deserts 
will be in a sense removed, and tribes and nations who 
have for centuries known each other only by report, if 
at all, will be brought face to face. What is more im- 
portant, the Asiatic will be brought to the knowledge, 
and thence to the adoption, of European modes of busi 
ness and avenues of knowledge. Fifty years of rail 
ways will do more in the transformation of India, and 
eventually of China, than has been effected in all the 
time which has elapsed since the Western nations 
forced their presence and their rule upon unwilling 
peoples. In future years the practical acts of Europe 
may enable the Orientals to reassert their independence, 
and to maintain themselves against the world, under 
conditions which will make them the equals of their 
present foreign masters and rulers. 


—Mr. Amos T.. Hall, Treasurer of the Chicago, Burling 
ton & Quincy Railroad Company, filled the pulpit of 
the Universalist Church in Aurora, both morning and 
evening, last on Sunday, the 19th ult. Mr. Hall is now 
a resident of Hinsdale, but was for many years 4 citi 





zen and for sometime Mayor of Aurora 
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Editorial Announcements. 


Correspondence.— We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough 
and worthy Railroad paper. Railroad news, annual reports, 
notices of appointments, resignations, etc., and information 
concerning improvements will be gratefully received. We make 
it our business to inform the public concerning the progress of 
new lines, and are always glad t) receive news of them. 

Lnventions.— Those who wish to make their inventions known to 
railroad men can have them fully described in the RAILROAD 
Gazerts, if not previously published, ¥REB OF CHARGE. 
They are invited to send us drawings or models and specifica- 
tions. When engravings are necessary the inventor is expected 
tu furnish his own engravings or to pay for them. 


Articles.—We desire articles relating to railroads, and, if 


acceptable, will pay liberally for them. Articles concerning 
railroad management, engineering, rolling stock and machinery, 
by men practically acquainted with these subjects, are especially 
desired, 
Eingineering and Mechanics.—Mr. M. N. Forney, Mechan- 
ival Engineer, whose office isat Room, No. 72 Broadway, New 
York, has been engaged as Associate Hditor of this journal in 
charge of these departments. He is also authorized to act as 
our agent, 
tay” Our Prospectus and Business Notices will be found 
on the last page. 








THE ILLINOIS CENTRAL REPORT. 


The general balance sheet published in the report for 
1870 shows $25,280,240 of capital stock, $16,640 of can- 


celed bonds scrip, $6,869,500 of bonded debt, and $12,- | 


163,262 of bonds delivered to the Land Department, a 
total on the credit side of $44,329,642. This capital 
is represented by 707 miles of railroad in Illinois and 


$768 per mile, and $141,100.98 on the Cedar Falls & 
Minnesota Railroad, or $1,744 per mile. As 
average mileage of the Iowa Falls & Sioux City road 
was but 94 miles, it would be more indicative of the 
business of the line to give $1,496 as the earnings per 
mile per year of that portion of the line between 
Dubuque and Sioux City. Apparently, the operating 


of 1869 shows that while there was a slight increase in 
passenger earnings (about % of one per cent.), there 
was an increase in the mileage of passenger trains of 
about 844 per cent., a decrease in the gross earnings of 
passenger trains (including baggage, mails, express, etc.) 
of 5-6 of 1 per cent., a decrease in the number of pas- 
sengers carried of about 11 per cent., and an increase 
in the average distance traveled by each passenger of 
about 344 per cent. 


a little more than 244 per cent., an increase in tonnage 
transported of 144 per cent., a decrease in the mileage 
of freight trains of 244 per cent., a decrease in revenue 
per mile of road of nearly 7 per cent., and a decrease 
in the earnings per ton per mile of 6.8 per cent. 

The revenue from local freights was more than ninety- 


this there was a decrease of 44 per cent., while in 
through earnings (probably because of the new line to 
St. Louis) there was an increase of more than 
62 per cent.—the only very large increase du- 
ring the year. The [Illinois Central, however, 
like most of our Western railroads, and more than some 
of them, depends so much upon the local traffic that the 
value of the through business may be regarded as al- 
most trifling, especially when it is remembered that the 
profit on this business is exceedingly small. If, how- 
| ever, we reckon the cost of doing this business at 60 
| per cent., the general proportion for all business on 
| this road, the net earnings on through freight of the 
| 1,109 miles worked by the company are only $109,933— 
| not $100 per mile. This shows very strongly the im- 
portance of cultivating local traffic, and, we may say, 
the emptiness of the arguments of those who urge that 
a large and profitable business would be created by re- 
| ducing local charges to the rate of through charges. 





the rolling stock with which the company works 402 | We see here that the stimulus of competition and low 
miles of leased line in Iowa, plus the 415,610 acres of | rates to points where there is business to divert has 


land remaining unsold in Illinois which, at the average 
rate at which the land was sold last year would be 
worth something more than ten times as many dollars. 
Aside fronrthis land and the rolling stock of the Iowa 
leased lines, the capital represented per mile is $62,701. 
The earnings of the lines owned by the company were 
$10,200 per mile. Asthe working expenses and taxes 
amount to 601g per cent. of the earnings, the net eirn- 


ings per mile would be $4,025 per mile or about 614 per | 


cent. on the capital it represents, but a considerable 
portion of the interest on bonds is met by the receipts 
for land, which also have provided for the cancelation 


of more than $12,000,000 of the construction bonds up | 


to the close of 1870. In addition to the lands yet unsold, 
there is due the Land Department for lands already 


had a trifling effect, if any, in attracting traffic, and cer- 
tainly has not added materially to the company’s 
profits. 

The Illinois lines of the company run at right angles 
| with the prevailing currents of traffic, and it is inter- 
esting to note the current of shipments on them. 
From the reports we learn that the tonnage northward 
was less by 944 per ccnt. than the tonnage southward, 








while the former decreased 414 per cent. 

| An idea of the importance of the company’s busi- 
ness to and from Chicago may be gathered by the re- 
| port of earnings from freight received and forwarded 
| at this ‘station during the year. The amount was 
$3,193,129.56—$1,460,790.90 on freight forwarded 


sold on notes yet to mature nearly $3,000,000, and by | and $1,732,338.56 on freight received, which indi- 


the time the lands are all sold, the company’s property | cates that more than one-third of the 
will probably be represented almost solely by its capital | was 
stock, and its capital account per mile of road will be | shipped 


exceptionally small. 


freight 
received at this place and four-thirteenths 
from it. The total Chicago business 


{amounting to $3,193,128, (counted twice, for there 


The earnings of the Illinois lines were at the rate of | are both a receipt and a shipment for every charge), 


$10,200 per mile of road ; of the Iowa lines, at the rate 
of $3,650 per mile. 


of the year. 


This last, however, is not a fair 
statement of the case; for 134 miles of main line were 
operated by the Illinois Central during only four months 
The average length of the Lowa lines was 
only 357 miles, and on this basis the earnings were 


Dunleith follows with $922,022, then Cairo with $839,402 
, (a trifle more than a quarter of the Chicago business), 


| Louis connection joins, with $278,487. Following in 
order are Gilman (Toledo, Peoria & Warsaw crossing), 
$197,040 ; Warren (Mineral Point junction), $167,860 ; 


$4,110 per mile. A detailed statement of the earnings | Mattoon (Indianapolis & St. Louis crossing), $165,489 ; 


of the Iowa leased lines shows that the receipts were Champaign, (Indianapolis, Bloomington & Western | 


| $25,000 for passenger fares. 


In freight business there was a decrease of revenue of | 


five and one-half per cent. of the freight earnings ; yet in | 


and that the latter increased 14% per cent. in 1870, | 


| then—with a long interval—Effingham, where the St. | 


| Tilinois River crossing),$138,207 ; Ashley (St. Louis & 
the | 


Southeastern crossing), $130,124; Duquoin (Belleville 
& Southern Illinois junction), $120,088; Kankakee, 
$106,295 ; Galena, $100,354; Bloomington (Indianapo- 
lis, Bloomington & Western crossing), $99,717 ; Dixon 
(Chicago & Northwestern crossing), $93,856. It is ne 
ticable that only two stations (Kankakee and Galena), 
which have no other railroad had a business of $100,000, 
and that of the thirteen crossings and junctions of the 
“main line” between Centralia and Dunleith, only 
four, Warren, La Salle, Galena and Dixon, appear in 
this category ; while the total freight business of that 


| part of the line, known as the Northern Division, was 


less than two-fifths of thet of the Chicago & Cairo line, 
though the latter is but 23 miles the longest, one being 
365 and the the other 342 miles long. This indicates 


| very clearly that the “Chicago Branch” is in reality 


the main line. Its crossings naturally receive the bulk 
of the transshipments from east and west lines, whose 
traffic leaves them chiefly to go to Chicago, and rarely 
to go to Dubuque. 

There are sixteen stations that received more than 
These are, Chicago, $279,- 

174; Cairo, $149,656 ; Freeport, $102,119 ; Dubuque. $80,- 
298; Effingham, $71,259; Mendota, $57,604; Mattoon, 
$42,587; Decatur, $42,282; Vandalia, $37,820; 
Champaign, $37,103; Bloomington, $33,969; Odin, 
$32,702; Pana, $32,538; Dixon, $81,601; Cen- 
tralia, $30,815; La Salle, $28,453; Kankakee, 
$26,824. All of these stations, except the last, 
are crossings or junctions, except the three termini, 
Chicago, Cairo and Dubuque. The numbers of passen- 
gers southward and northward are very nearly equal, 
| there being 12,500, or one in forty-six, more north- 
ward. 

A full statement of through travel shows that the 
number of passengers from Chicago was 150 per cent. 
greater in 1870 than in 1869, and the number from Cairo 
to Chicago 50 per cent. greater. The whole number 
from Chicago to Cairo was 15,199 and from Cairo to 
Chicago 6,959, that is about 76 good train loads south- 
| ward and 35 northward. The statement of through 
business of the “ main line” shows that 121 passengers 
traveled from Cairo to Dunleith and 159 from Dunleith 
| to Cairo, which is certainly not an overwhelming 
| through business for a ‘main line.” 

A very interesting statement is made of the number 
of passengers delivered to and received from conn. cting 
lines in 1869 and 1870. The whole number delivered at 
the 23 connecting stations in 1870 was 102,286, against 
97,504 in 1869, an increase of about 5 per cent. The 
number received from those lines was 94,619 in 1869 and 
95,046 in 1870, an increase of less than 1g of 1 per cent. 
But there are considerable differences in the business 
with different lines, there being an increase of about 
two-thirds in passengers delivered to and one-third in 
those received from eastern lines at Chicago; an in- 

| crease of three-quarters in deliveries and four-fifths 
in receipts to and from the Toledo, Wabash & 
Western at Tolono ; an increase of nearly 200 per cent. 
in deliveries and 300 per cent. in receipts to and from 
the Vandalia road at Effingham, and of 1,000 per cent. 
| in deliveries and of 600 per cent. in receipts to and 

from the same road at Vandalia (the business with 
| this road was not begun until late in 1870); an increase 
of about 90 per cent in deliveries and a decrease of 12 
per cent. in receipts to and from Southern railroads and 
steamboats. There is a decrease of 30 per cent in de- 
liveries and about the same in receipts to and from the 
Toledo, Peoria & Warsaw at Gilman; a decrease of 45 
per cent. in deliveries and 26 per cent. in receipts to 
and from the Indianapolis & St. Louis at Mattoon; a 
decrease of 40 per cent. in deliveries and of 30 per 
cent. in receipts to and from the Ohio & Mississippi at 
Odin, and 55 per cent. in both at Sandoval ; a decrease 
of 17 per cent. in deliveries and 171g per cent. in re- 
ceipts to and from the Chicago, Burlington & Quincy ; 
and a decrease of 36 per cent. in deliveries and 23 per 
| cent. in receipts to and from the Dubuque Southwestern. 
| The accounts of the roads to St. Louis crossing both 
branches of the Central show a decrease of 10,205 pas- 
sengers delivered and 4,281 received to balance the in- 
crease of 10,327 delivered and 138,849 received to and 
from the St. Louis, Vandalia, Terre Haute & Indianap- 
olis road. 

Many other deductions, especially interesting to pas- 
| senger and ticket officers may be made from this report, 

which, as usual, is very full and elaborate ; but we must 
| leave these and others to those who read the report. 


oy 





Validity of Municipal Subscriptions in Indiana. 


It may be remembered by our readers that last sum- 


$1,185,632.02, or $8,262 per mile, on the Dubuque & crossing), $164,586 ; Matteson (Joliet Cut-off crossing), | mer a decision was rendered by a judge in Tippecanoe 
Sioux City Railroad (Dubuque to Iowa Falls), $140,- | $146,975 ; Tolono (Toledo, Wabash & Western crossing), | County, Indiana, denying the constitutionality of the 


672.41 on the Iowa Falls and Sioux City Railroad, or | $140,323 ; La Salle (Chicago, Rock Island & Pacific and law of that State under which counties and towns are 
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permitted to vote subscriptions in aid of railroads. 
This case was appealed to the Supreme Court of the 
State, and the trial was to begin this week. An im- 
mense amount is involved in the decision, for Indiana 
of late has voted aid to new lines almost as lavishly as 
Illinois did a year ago, and most of these lines remain 
to be constructed. 





The Gilman, Clinton & Springfield Railroad. 

This railroad, which was graded last year, is now be- 
ing ironed. It extends, as its name indicates, from 
Gilman, the point of junction of the Illinois Central 
and the Toledo, Peoria & Warsaw roads, 81 miles south 
of Chicago, in a southwesterly direction to Springfield, 
about 115 miles, crossing the Lafayette, Bloomington & 
Mississippi road about 15 miles west of Paxton, the 
Indianapolis, Bloomington & Western about 25 miles 
southeast of Bloomington, and the main line of the IIli- 
nois Central at Clinton. It has an excellent country 
on its line, much of which will be better served by it 
than by any other line, and nearly all of which will 
find in it the most direct route to Chicago. 

This railroad, when completed, is to belong to the 
Pennsylvania system, probably as a line leased to the 
Columbus, Chicago & Indiana Central, or, more directly 
to the new ‘Pennsylvania Company.” It is reported 
that the Toledo, Peoria & Warsaw Company has lately 
sold to the Pennsylvania Company the right of way 
on its road between State Line (the terminus of a 
branch of Columbus, Chicago & Indiana Central) and 
Gilman. This will complete its connection with the 
Gilman & Springfield line. 

The New York Bulletin, commenting on this reported 
purchase of right of way, says : 

“Tf this rumor be true, the Pennsylvania Railroad 
Company has achieved a success, the value of which 
the New York Central Company will learn by a de- 
crease of freight receipts on grain that will teach them 
to be morealert to prevent similar checkmates in future. 
The distance between Gilman and the Illinois State line 
is only twenty-four miles ; but the Pennsylvania Rail- 
road Company has a lease of the Columbus, Chicago & 
Indiana Central Railroad, and operated, previous to its 
above reported purchase, the railroad between Logans- 
port, Ind., and the Illinois oan om The Toledo, 
Peoria & Warsaw Railroad, from the Illinois State line 
westward, is nothing more than a continuation of the 
Columbus, Chicago & Indiana Central road. At Gil- 
man—eighty miles south of Chicago—the Illinois Cen- 
tral crosses the track of the Toledo, Peoria & Warsaw 
Railroad. The purchase by the Pennsylvania Railroad 
Company of the 24 miles section of the Toledo, Peoria 
& Wabash Railroad that lies between Gilman and the 
State line is a good investment, for the reason that it 
will enable the Pennsylvania Railroad Company, 
through its connecting lines, to “tap,” at 80 miles south 
of Chicago, the bulk of the eastward bound grain that 
the Illinois Central road brings from the country south 
of Gilman, This tapping will greatly lessen the amount 
of grain handled by the Chicago manipulators, and will 
also lessen the freight business of the Michigan Central, 
Great Western of Canada, Michigan Southern and New 
York Central roads. Unle-s this advantage can be off- 
set in some way, the diversion of grain to Philadelphia 
will deprive the New York Central of a large share of 
its through freight business.” 

The Bulletin seems not to remember that if the Illi- 
nois Central were disposed to give up its traffic to the 
Pennsylvania Company at any point south of Chicago, 
it has already abundant opportunities. The Pennsyl- 
vania’s St. Louis line crosses both the Central’s lines 
—at Effingham and Vandalia—and the Toledo, Peoria 
& Warsaw has been operated entirely in harmony with 
the Pennsylvania, and by that there has been for some 
years just the same opportunity to “tap the bulk of 
“the eastward bound grain that the Illinois Central 
“‘road brings from the country south of Gilman,” that 
it will have when the Pennsylvania Company shall own 
a line to Gilman. The error probably arose from want 
of knowledge of the connection to be made with the 
new Gilman, Clinton & Springfield road, without which 
the purchase of the right of way to Gilman would seem 
objectless. 





The Chicago & Northwestern Railway. 





The statements heretofore made by this company of 
its earnings and expenses for the current fiscal year 
have shown a small decrease of earnings and a very 
large ducrease of expenses. A statement is now made 
for the nine months of fiscal year which expired on the 
28th of February. The principal figures are as fol- 
lows : 


Gross earnings for nine months ending Feb. 28, 1870. ..$9,57:',094 29 
Gross carnings for nine months ending Feb. 28, 1871 .. 9,186,178 06 


Diminution in gross earnings.... ...........++... “$533,116 23 
Expenses for nine months ending Feb, 28, 1870.......... $6,353,284 03 
Expenses fur nine months ending Feb. 28, 1871.......... 5,08 »,6uu 99 

Actual reduction in operating expenses........... $1,266, 
Diminution in gross earnings same period............... 533,916 2% 

Net increase for nine months.. ..................- "$732,766 86 


The net earnings for the nine months reported 
$600,000 
of the whole of 


are thus nearly $4,000,000, or not 
less than the net earnings 








the last fiscal year. If the decrease of earnings 
shall continue in the same propoition during the last 
quarter of the year, the total receipts of the current 
year will be about $11,845,000 ; and the expenses, if the 
proportion is maintained, will be about $6,400,000, leav- 
ing as net earnings $5,445,000, which is a million more 
than the net earnings of the previous year, an increase 
of 22 per cent., which, we need not say, in the face ofa 
decrease of 514 per cent. in earnings, will be a very re- 
markable result. 





- 


The Passenger Fare Bill. 





The bill providing for graduated rates of fare on the 
Illinois railroads, which passed the lower house of the 
Legislature last week by a very large majority, was re- 
ported favorably by the Senate Committee on Railroads 
last Wednesday. This of course, is not the choice of 
that committee, as it originated and reported unani- 
mously the “ three-cent” bill; but it seems that Mr. 
Fuller and his co-adjutors prefer the House bill to noth- 
ing, which is what they are likely to have if they de- 
feat the House bill, the House being nearly as united 
in support of its bill as the Senate was in passing 
the Fuller bill. There has been a bitter opposition to 
the House bill developed in the Senate, but there will 
hardly be votes enough to defeat it. Since Mr. Fuller 
has given up his favorite schemes, certainly no one else 
should feel unable to accept the substitute. If the bill 
passes, as itis likely to, its constitutionality will very 
probably be tested ; for there are very few of our roads, 
we think, that will be ready to make 244 cents per mile 
their minimum charge. 





NEW PUBLICATIONS. 


The Kansas City Bridge.—The engineers of this bridge, Mr. 
O. Chanute and George Morison, have prepared an elabo- 
rate monograph, giving a description of the bridge and a bis- 
tory of its construction, forming altogether a thin quarto 





volume. The construction of this bridge and especially of 


its piers over the uncertain and rapidly-changing bed of the 
Missouri River was one of the most difficult engineering 
works ever accomplished in this country. New obstacles 
were met with frequently and the ability of the engineers 
was taxed to the utmost to provide means for overcoming 
unlooked for obstacles. The work is of the utmost interest 
to practical engineers. We hope hereafter to give an analysis 
of its contents. 

The Alta California Pacific Coast and Trans-Continental 
Railroad Guide.—This is a volume of about 300 pages like 
those of Appleton’s Guide, which a description of States and 
Territories west of the Rocky Mountains, and all their chief 
towns, mining districts, hunting and fishing resorts, and 
the most attractive scenery, with information concerning 
routes, etc. It describes, also, every station on the Central 
and Union Pacific railroads, and statistics of trade and pro- 
ductions, and much other matter valuable to the traveler 
and immigiant. This guide begins with San Francisco and 
describes the stations successively thence eastward, so that it 
is especially suited to those traveling in this direction. It is 
published by Fred. MacCrellish & Co., at San Francisco, and 
the price is 50 cents. 





Caisson for the New York Tower of the East 
River Bridge. 





The New York caisson of the East River Bridge is 
slowly developing its proportions, and has now reached 
a stage at which it is a very interesting object to visit. 
It is at the yard of W. H. Webb, foot of Sixth street, 
East River. The timber work—which has now reached 
the eleventh course, or two feet above the roof of the 
air-chamber—is constructed by the contractors, Messrs. 
Webb and Bell, who built aitoed te caisson. The 
iron-work, which is nearly comPleted, has been done by 
Messrs. Roach & Son, of the Morgan Iron Works. 

The experience gained in sinking the Brooklyn cais- 
son has led to several modifications in the plan for the 
new one. The length has been increased four feet, 
making the size at the base 102 by 172 feet. A person 
entering the yard at present, and looking at one corner 
of the caisson, sees on the stocks two walls of timber 
eleven and ahalf feet high, sloping slightly inward 
from bottom to top, and stretching away on either hand 
to the distances named. Entering further, and pausing 
directly under one of the walls, it is found to be but 
eight inches thick atthe bottom, but sloping inward 
rapidly, so that at nine feet high it is eight feet thick. 
Above this the courses of timber all pass entirely 
across from wall to wall; thus covering over a rect- 
angular space called the air chamber, in which, by day 
and night, busy toilers will work for months far be- 
neath the bed of the river. 

Climbing to the interior it is found to be divided by 
other walls of timber into six chambers, each about one 
hundred feet by twenty-eight feet, with doorways be- 
tween. These division walls will eventually be made 
four feet in thickness. ' 

The next noticeable feature is that the whole interior 
surface of the air-chamber is covered with boiler iron. 
This immense sheet has been built up of smaller 
sheets in sections, which are joined together by light 
angle irons at the edges. By this means provision is 
made for the effect of heat and cold, which will produce 
a total change in the length of the lining of nearly two 
inches. The object of the lining is two-fold. First, to 
secure absolute protection against fire ; and, second, to 








prevent the compressed air from escaping through the 
seams between the timbers. In the Brooklyn caisson 
these seams were all caulked, but in this only a few 
will be. 

The danger from fire increases rapidly as the depth 
increases, even woollen clothing taking fire easily at a 
depth of eighty feet. This is due to the greater quan- 
tity of oxygen brought in contact with a flame when it 
is once started than would be in air of ordinary 
density. 

The danger of a timber structure is much greater 
also in consequence of the enormous draft caused by 
the escape of air at a pressure of forty pounds through 
any small crevice. This was the difficulty experienced 
in extinguishing the fire in the roof of the Brooklyn 
caisson. The pressure of air was about eighteen 
pounds per square inch, and it carried the flame with a 
furious blast, twisting about wherever it could find the 
least escape. In this way, although no large amount of 
timber was burned, yet the fire ramified in thin and 
narrow streaks to distances of twenty feet from the 
point of starting, and no stream of water could possi- 
bly reach it. 

This lining contains about eighty-five tons of iron, 
and is held up on the Y or side walls by heavy bars of 
iron, with long bolts running through them and through 
the Y. It will be fastened to the roof by bolts, at dis- 
tances of two feet in each direction. These will pass 
through three to five feet of timber, and serve the addi- 
tional purpose of binding the roof timbers firmly to- 
gether 

Other bolts, twelve feet long, hold the partition walls 
and roof together ; and in addition to all these, an im- 
mense number of screw-bolts and shorter “ drift” bolts 
are used; so that about 300,000 pounds of iron bars 
are used in the structure, 

A complete system of water-pipes is to be intro- 
duced, so that a large stream of water can be delivered 
at any point in the caisson. 

Clambering about underneath the roof, a number of 
large holes through the iron lining will be seen. These 
are forthe iron pipes of the sand pumps, through 
which the sand excavated will be pumped to the sur- 
face above. Powerful rotary pumps will be attached to 
their upper ends, and a constant supply of sand and 
water kept up at the lower end. By giving the pumps 
a rapid motion the water will carry up with it a very 
large amount of sand; and it is expected that the exca- 
vation can be made quite as rapidly as it will be possi- 
ble to lay the masonry above. 

The preliminary borings at the place where the cais- 
son is to be sunk, show that ata depth of 70 feet, and 
from there to the bed rock, which is at 80 to 82 feet 
deep, the sand contains a large number of boulders. 
For the removal of these it was necessary to provide 
water-shafts and dredges, similar to those in the Brook- 
lyn caisson. 

The water shafts in this are made cylindrical, 
two in number, and are about eight feet in diameter. 
They will not be used except to remove boulders, 
or such other material as will not pass through the 
sand pumps. 

The next thing that attracts attention in the search 
are the cylinders of the air-locks. In this caisson these 
are placed partly within the air-chamber, and project 
up four feet into the timber. They are in two pairs, 
each pair joined together by a rectangular trough of 
iron. If we go now to the top of the caisson and look 
down into the trough, a door will be seen at each end, 
opening into one of the cylinders. Going through one 
of these, into the cylinder or lock, there isseen another 
similar door lower down and opposite the first, through 
which we may pass again to the interior of the caisson, 

Each of these cylinders is a complete air-lock in 
itself, and serves to pass the operatives from the 
natural pressure of the atmosphere to the increased 
pressure in the air chamber of the caisson. As each 
cylinder will hold about twenty men comfortably, 
cighty men can be passed in or out every five minutes. 

Surmounting each pair of air-locks is a large iron 
cylinder, which serves as the bottom of the well-hole 
by which to reach them. This will be joined above to 
a wooden curb, which will be carried up and kept wa- 
ter-tight, as the caisson descends, A circular staircase 
will be built in this by which to ascend and descend. 

The supply shafts will be four in number, instead of 
two, as on the Brooklyn side. 

The work of laying the timber is progressing rapidly, 
and it is hoped to launch the caisson by the 15th of 
May.—New York Hvening Post. 


Ghicago Railroad Blews. 


Lake Shore & Michigan Southern. 

The annual meeting of this company for the election of di- 
rectors will be held in Cleveland on the 3d day of May next. 
The transfer books will be closed on the 3d of April, and 
opened next the day after the meeting. 








Chicago & Northwestern. 

The company has just’ completed its new entrance into 
Madison, which extends from Syene about three miles north 
ward, crossing Third Lake, into the city. 

Mr. George L. Dunlap, the General Manager, is making a 
journey to California. 


Michigan Central. 

Passengers for Lafayette, Indianapolis, Louisville, Cinein 
nati, ete., now take the 9:00 o’clock a. m. New York express, 
instead of the 9:30 Cincinnati train, which has been discon 
tinued. Close connections are made at Michigan City. 

A through car for Grand Rapids will run in connection 
with the 5:15 p.m. Atlantic express every Sunday, the %:00 
p. m. train to which it is attached on week days not runt 
on Sunday. 
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General ‘Mailroad BMlews. 


OLD AND NEW ROADS. 








Knox & Lincoln, 

The rails are laid as far as Wiscasset, to which place 
the road will soon be opened for business, and it is ex- 
pected that trains will be running to Damariscatta, 
about 30 miles northeast of Bath, by June. 

Morris Canal, 

The Morris Canal Company has contracted to lease 
its canal, boats and other property for 999 years to the 
Lehigh Valley Railroad Company. Ten per cent. per 
annum is to be paid on its preferred stock, and 4 per 
cent. on its consolidated stock, and the railroad com- 
pany is to assume the mortgage debt of the canal com- 
pany, amounting altogether to $785,000 in 6 per cents., 
and $340,129 in 7 per cents., and also to pay the ripa- 
rian tax of $25,000 per year. This lease will be sub- 
mitted to the stockholders of the canal company on 
the 3d inst., and as the terms are considered quite lib- 
eral, it is probable that they will confirm it. This canal 
extends from Phillipsburg, on the Delaware, upposite 
Easton, across the State of New Jersey, to Jersey City, 
and is 102 miles long. It is employed almost exclu- 
sively in carrying anthracite coal to New York. 

Lena & Dakota, 

It is proposed to construct a branch of the Western 
Union Railroad from Dakota, a station eight miles 
northeast of Freeport, due west fifteen miles to Lena, 

which is a station on the Illinois Central thirteen miles 
northwest of Freeport. It would be close to other 
lines throughout its length, but it is thought that it 
might attract a considerable amount of business from 
the Illinois Central. 
Detroit, Howell & Lansing, 

An agreement to consolidate this company and the 
Tonia & Lansing Railroad Company has been made by 
the directors of the two companies, and was to have been 
voted upon by the stockholders on the 30th ult. There is 
scarcely a doubt that the consolidation will be ratified. 
Grading is now progressing rapidly at several points 
between Detroit and Lansing, the iron is at Buffalo, 
and tracklaying is to be commenced very soon after the 
opening of navigation. 

Leavenworth, Lawrence & Galveston, 

Mr. Walker, President of the company, in a cor- 
respondence dated March 16, said “the right of way 
has been secured for a railroad bridge across the Kan- 
sas River at Lawrence for the Leavenworth, Lawrence 
& Galveston Railroad, and surveys have been made 
and plans prepared for the same; that said bridge will 
be completed before the first day of January, 1872, and 
the track of that road connected with the track of the 
Kansas Pacific Railway ; also, that arrangements have 
been made between the officers of the latter road and 
myself by which through freight and passenger cars 
will run permanently from the city of Leavenworth to 
the south side of the State of Kansas, without change 
or break of bulk, as soon asthe bridge at Lawrence can 
be built, and the road completed to the southern boun- 
dary of the State.” 

Pennsylvania Railroad, 

The Western Market Company of Philadelphia have 
sold their market house, on the northeast corner of 
Seventeenth and Market streets, to the Pennsylvania 
Railroad Company, to be used as a freight depot, pos- 
session to be given next fall. It is also proposed to 
enlarge the depot occupied by the Philadelphia & Erie 
Railroad. Negotiations are in progress for the purchase 
of the remaining property on the block bounded by 
Fifteenth and Sixteenth, Market and Filbert streets, 
when the entire block will be occupied by the depots. 
Cincinnati Southern, 

The engineers have completed the surveys of the 
different routes contemplated and are now making the 
profiles. The Cincinnati Gazette gives the following 
general courses of the surveys made : 

“ The first survey was made from Walton to Lexing- 
ton, across the highlands, following closely the turn- 
pike road to Lexington, by which about twenty miles 
will be saved over the route by the Kentucky Central. 

“ The second survey left tue route of the Central at 
Paris, passing through Winchester and Richmond, to 
the Lebanon Branch road from the Louisville & Nash- 
ville Railroad, near Rockcastle River, east of Mount 
Vernon. 

“ The third line runs from Georgetown, a point on 
the first survey, through Versailles to Danville. 

“The fourth survey was from Nicholasville to Somer- 
set, six miles from the Cumberland River, via Lan- 
caster. 

“The sixth commenced near South Danville, passed 
through Monticello, in Wayne County, one of the 
southern tier of counties, and continued thence to 


Jamestown in Fentress County, in Tennessee, which 
adjoins the Kentucky line. Thence it continued by 
White’s Creek, to the Tennessee Valley until intersect- 
ing the route surveyed by Col. Gaw northwardly from 
Chattanooga, which route is followed to the southern 
terminus of the road. 

“The seventh survey was a revision of the old _ mili- 
tary or Burnside survey from Somerset, Pulaski Coun- 
ty, Kentucky, via Emory River to the Valley of the 
Tennessee, a route concerning which much was said at 
the time of the location of the southern terminus of 
the Cincinnati Southern Railroad. After reaching the 
Tennessee Valley the route followed the survey of Col. 
Gaw to Chattanooga. 

“Tn connection with this line a survey was made for 
a connection with the Knoxville Branch. 

“The eighth route commences on the sixth survey 
on the White’s Creek part, the point of departure being 
a few miles north of Crossville, Tenn. Thence from 
the highlands the route descends to the rich valley of 
the Sequatchie River, which pursues the Tennessee 
River. 

“Tt will thus be seen that, in addition to the several 
distinct lines surveyed through the State of Kentucky, 
four lines have been run through the State of Tennes- 
see, two lines passing directly through the latter State, 
and the other two being made of parts of those lines 
connected by additional surveys. , 

“Tt, however, should be stated that still another sur- 
vey was made from Danville, Kentucky, to Sparta, 
White County, in Central Tennessee, where connec- 
tions would be made with the road running northward- 
ly from McMinnville by which name the route is 
known. 

“Tn addition to these they have in their possession 
what is known as the Childs survey, from the vicinity 
of Harrodsburg, Kentucky, by way of Lebanon and 
Glasgow to Nashville. 

“ By the direct routes, the distance from Cincinnati 
to Chattanooga is about three hundred and sixty-five 
miles, by which it will be seen that express through 
trains may run from this city to Chattanooga in a little 
more than ten hours, and to Atlanta, Georgia, within 
the hours of daylight during the long days of summer.” 
New York & Harlem, 

A special meeting of the stockholders of the New 
York & Harlem Railroad Company, for the purpose of 
acting upon the proposed increase of the capital stock, 
by the amount of $2,000,000, will be held at their office 
in New York on the 11th inst. 

Lawrence & Pleasant Hill, 

The length of this line is 61 miles. Of the eighteen 
miles between Lawrence and DeSoto, Ks., thirteen 
miles are graded. From Pleasant Hill, Mo., westward 
eight miles are graded. The grading is to be completed 
from Pleasant Hill to Olathe, Ks., 33 miles, by the mid- 
dle of June, and the track laid by the 1st of October. 


Memphis & Selma. 

On the 25th ult. the city of Memphis voted, by a ma- 
jority of twelve to one in favor of a subscription of 
$500,000 by the county in aid of the Selma & Memphis 
Railroad. The country towns in the county voted 
almost unanimously against the subscription, but could 
not overcome the heavy majority in the city. The Ala- 
bama portion of this road, we believe, is pretty well 
provided for and partly completed. 

The different organizations for building this line in 
Tennessee, Mississippi and”Alabama were consolidated 
lately at Selma, and a new board of directors, with Gen- 
eral Forrest as President, was elected. Fifty miles of 
the road, from Selma toward Columbus, is now in oper- 
ation. The contracts for building the road from Mem- 
phis to Holly Springs are to be let with the provision 
that they are to be completed within twelve months. 

St. Louis & Southeastern. 

The grading is nearly completed from Evansville, 
Ind., to the Wabash River. 

Indianapolis, Cincinnati & Lafayette. 

Application was made to the Common Pleas Court of 
Cincinnati, on the 28th ult., by a judgment creditor of 
the Indianapolis, Cincinnati & Lafayette Railroad Com- 
pany, for reversion of the order by which General Mor- 
ris and William T. Boaz, and subsequently M. E. In- 
galls, were appointed receivers of that road, on the 
ground that they were stockholders and creditors of the 
road. 

The Canada Canals. 

The report of the Canal Commissioners of the Domin- 
ion of Canada, as presented to Parliament, recommends 
uniformity in the St. Lawrence canals, and the con- 
struction or improvement of canals which will require 
appropriations as follows : Sault Ste. Marie, $550,000 ; 
Welland Canal, $6,550,000 ; Lower Ottawa, $1,800,000 ; 
Chambly, $1,500,000; deepening of the St. Lawrence, 





between Quebec and Montreal, $880,000; Bay Verte 





Canal, $3,250,000 ; St. Lawrence Canal, $4,500,000 ; Up- 
per St. Lawrence River, $220,000. 
Chicago & lowa, 

Engineers are surveying a line for this road between 
Forreston, on the Illinois Central, and Lanark, on the 
Western Union. 

Meridian, Red River & Texas. 

The Jackson (Miss.) Pilot, of March 23, says: ‘ The 
organization of the Meridian, Red River & Texas Rail- 
road Company was completed last night at the Edwards’ 
House, by the election of the following officers : Presi- 
dent, G. W. Cochran; Treasurer, Louis Trager ; Secre- 
tary, T. H. Whipple. Proper by-laws and regulations 
were also adopted, and the capital stock placed at 
$5,000,000. It is expected that bouks for subscriptions 
to the stock will soon be opened in this and other prin- 
cipal cities, and that, in accordance with the provisions 
of the charter, an opportunity for counties to subscribe 
will also be given. The terminus of this road in Mis- 
sissippi is to be at Riverside, in Wilkinson County. It 
will form, with its Louisiana and its other connections, 
the nearest and most direct route to Texas and the 
Pacific coast.” 

Plattsburg & Whitehall, 

This company has been at work on a bridge across 
Lake Champlain opposite Ticonderoga, having found 
the country on the New York side of the lake too dif- 
ficult. It was claimed that the bridge on the New York 
side was being made so as to be a serious obstruction 
to navigation, contrary to the law. The subject was 
brought up in the New York Legislature and referred 
to the Canal Commissioners and State Engineer. These 
unanimously report that the company have violated 
the laws of the State in obstructing the channel and 
advise that the law be repealed by which the company 
claims the authority to build such a bridge. 

Missouri, Kansas & Texas. 

The survey of the line in Texas is completed from 
Preston, on Red River, where tbe line leaves the Indian 
Territory, to Austin, crossing the Brazos River at 
Waco. 

Green Bay & Lake Pepin, 

Concerning this road the Green Bay Advocate of the 
28d ult. says: ‘‘ We have the best possible news from 
“the negotiations now going on in New York in regard 
“to iron and rolling stock. Theiron for the finished 
‘“‘ grade of forty miles between here and New London 
‘will be here on the opening of navigation, and the 
“negotiations which have for some time been pending 
“for the iron and rolling stock for the entire line to the 
“‘ Mississippi, are delayed in their final consummation 
“only by some comparatively trivial obstacles, which 
‘“* will soon be removed.” 

Memphis & Little Rock. 

This railroad, which has been dragging its slow length 
along (swimming part of the time) ever since the war, 
was completed last week as far west as the White River. 
The section west of the White River has been in opera- 
tion for years, and the completion of\ the bridge over 
that stream is all that is necessary to enable trains to 
run through between Memphis and Little Rock. This 
bridge is to be completed very soon, probably by the 
end of next week. This road is of the greatest import- 
ance to both cities at its termini, giving Little Rock its 
sole railroad outlet, and forming the only feeder to 
Memphis from the West. It will give an outlet to the 
Little Rock &}Fort Smith Railroad, a large part of 
which is completed, and the remainder progressing 
rapidly. 

Cincinnati & Indianapolis Junction. 

The machine and car shops of this company are to 
be removed from Cambridge, Ind., to Indianapolis 
within three months. 

Cincinnatl & Mackinaw. 

W. A. Weston, Receiver of this company, advertises 
that he will sell at auction, at Greenville, Darke 
County, O., on the 6th day of May next, the road-bed 
and right of way, and the various structures belonging 
to this line, beginning near Greenville and extending 
northward to Van Wert, a distance of 55 miles. The 
value of the property thus offered for sale is appraised 
at $17,000. We understand that an effort will be made 
to revive this project and secure the construction of 
the road. 

Newark, Somerset & Straitsville. 

This company, which has been in existence a long 
time, but not very active, has completed its road from 
Newark, O., southeastward to Somerset, a distance of 
24 miles, and has sufficient means to grade the rest of 
the line to the coal-fields of Straitsville. J. 8. Birkey, 
of Newark, is the Managing Director. 

The Erie and the Ohio & Mississippi. 

In the United States Cireuit Court of New York, a 
bill in equity has been filed by the Erie Railway Com- 
pany against the Ohio & Mississippi Railroad Company. 
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The bill alleges that by the laws of the States of New 
York, Ohio, and Pennsylvania the plaintiff is autho- 
rized to lease, and has leased, the Atlantic & Great 
Great Western Railway, and the road extending from 
Dayton to Cincinnati, known as the Cincinnati, Hamil- 
ton & Dayton Railroad, and connecting with the Ohio 
& Mississippi Railroad at Cincinnati; that the track of 
both these roads is broad gauge; that the defendants 
resolved to change the gauge of their road from the 
broad to the narrow gauge, and purchased twenty loco- 
motives and a large number of cars to runon such a 
gauge; that negotiations were entered into between 
the plaintiff and the defendants, in the course of which 
the latter agreed to abandon the design of changing the 
gauge of their road on condition that the plaintiff 
would buy from them their narrow-gauge locomotives 
and cars for $300,000, and would transport free of charge 
over its road a large amount of railroad iron for the 
use of the defendants; that a written contract was 
made to this effect ; that the plaintiff bought the cars 
and locomotives at the stipulated price, and transported 
the iron as agreed, at an expense of about $60,000 ; that 
the plaintiff believes that the defendants are about to 
repudiate this contract, change the gauge of their road, 
and enter into an alliance with the Baltimore & Ohio 
Railroad. Upon these representations the bill prays 
for an injunction restraining the defendants from chang- 
ing the gauge of their road. 

Memphis & Raleigh Springs. 

This road is projected to run from Memphis, north of 
east 8°¢ miles, to Raleigh Springs. Two surveys of the 
line have been made during the past year, and the defi- 
nite location made. The Chief Engineer, Mr. Thos. H. 
Millington, in his annual report, recommends a gauge 
of 8 feet 6 inches. It is expected to have the road com- 
pleted and running by the first of July next. Sealed 
proposals for building the road were to have been 
opened last Saturday. 

Jacksonville, Pensacola & Mobile, 

Proposals will be received at the office of this com- 
pany in Tallahassee, Fla., until the 3d inst., for the grad- 
ing, bridges and ties of an extension of this railroad 
from the Apalachicola, a river near Chattahoochee, west- 
ward to the Choctawhatchee River, 65 miles, and also 
of the section west of the Choctawhatchee, and extend- 
ing to a junction with the Pensacola & Louisville Rail- 
road, also 65 miles long. At the same time bids will be 
received for a section 26 miles long of a branch line 
from Quincy (20 miles east of the Apalachicola) north 
to Bainbridge, Ga. There will be three large bridges 
on the main line, one over the Chattahoochee, one over 
the Chipola, and one over the Choctawhatchee. The 
line is through a high, rolling country, which is very 
healthy. Profiles and specifications can be seen at the 
office of James G. Gibbs, Chief Engineer, Quincy, Fla. 


Detroit, Lansing & Lake Michigan, 

Under this name it is proposed to construct an ex- 
tension of the Lansing & Ionia Railroad (now consoli- 
dated with the Detroit, Howell & Lansing) from its 
present terminus at Greenville in a westerly direction 
to Muskegon, forming a line parallel with the’ Detroit 
& Milwaukee and twelve or fifteen miles north of it. 
The Detroit 7ribune says that Mr. Joy has proposed to 
the citizens of Muskegon to undertake this extension 
if they will raise $100,000 in aid of it. It would be 
about 60 miles long, and would give Muskegon a 
through and very direct connection with Detroit, 
though very little better than that which it now has, 
which also is controlled by Mr. Joy. 

Buffalo & Washington. 

The road is completed and in operation to Holland, 
and so nearly completed beyond to Arcade that it was 
anticipated trains would reach that place to-day. Ad- 
ditions are making to the rolling stock, A new loco- 
motive, the “Sardinia,” was last week received from 
the Baldwin Locomotive Works, and another one is 
now buiding for the company at the same works. 
International. 

The contracting firm of Douglas, Brown, Reynolds 
& Co., are now at work fulfilling their contract on this 
Texas road, which is to run from the Rio Grande River 
northeast to a connection with the Cairo & Fulton Rail- 
road in Arkansas. The Rock Island Union learns from 
Mr. Saulpaugh, amember of the contracting firm, that 
about forty miles of the road in the vicinity of Herne, 
on the Houston & Texas Central, was to be completed 
by the first of April. 


Louisville, New Albany & St. Louls Air Line, 

This company hasten miles of road completed and 
in operation, from Princeton, Ind., to the Wabash River 
at Mount Carmel. The first annual report states that 
the one hundred and two miles, from Princeton to New 
Albany, on which some very heavy work is met, is 
under contract to be completed before 1878. The road, 
when completed, will be operated by the St. Louis & 





Southeastern Company, connecting with one division 
of their road, yet to be built, from Mt. Vernon, IIL, to 
Mt. Carmel. 

Atchison, Topeka & Santa Fe. 

The Augusta Crescent says the Atchison, Topeka & 
Santa Fe Railroad have filed at the United States Land 
Office at that place a plat of the definite location of 
their road to near Wichita, thence westward up the 
Arkansas River to range 19 west. 

Ottawa, Oswego & Fox River Valley, 

The part of this line between West Aurora and Gen- 
eva, was left unfinished when winter set in, though 
graded. Now the track is down on nearly the entire 
section, which is ten miles long, and construction trains 
run from Aurora to Batavia, seven miles. When com. 
pleted the Chicago, Burlington & Quincy will have two 
lines between Aurora and Batavia, one (the old one) on 
the east side of Fox River and the other on the west. 
Portland, Saco & Portsmouth, 

The stockholders met lately and accepted proposi- 
tions for the lease of their road to the Eastern Railroad 
Company. The terms of the lease accepted, provide 
that the Eastern Railroad Company assume all liabili- 
ties of the P6rtland Company, and the payment 
annually to the latter company of 10 per cent. on its 
capital, semi-annual payments of 5 per cent. for 
duration of the lease which is ninety-nine years. 
Evansville, Henderson & Nashville. 

The following table gives the stations and their dis- 
tances from Evansville, on this recently completed road : 

Evansville (by ferry) to— {Elizabethtown & Paducah 





RIOD sv asesVeseseccen eed 12 Railroad Crossing.......... 61.8 
Macias asnecieceeedeanes 18.2 Petersburg..............ss008 i 
Se ee DEE sinsccerccccceresences 
IAG ans chedekescdsasnesl 24.4 Undvrwood's.... <a 
DOMINO CO voccvccrcceececens 29.3 Hopkinsville. ... 
OOS 5) aeky........... 
Slaughtersville ............ SR. POMBIONS. 2.0 coccccccccccecs 
eae _ RSP e eS 
ee re BO. CIMOOTS'D. 2.0 cccccccccccccccces 
rer SR MNED ccc cvcccenecccrsecces 
ee BO. GIRGERVENG 200 cccccccccccccces 





Of these, Alves, Dixon, Railroad Crossing, Under- 
wood’s, Casky, and Moore’s are flag stations. 
St. Louls & Southeastern, 

At a late meeting of the Board of Directors, resolu- 
tions were adopted authorizing the issue of $1,000,000 
first mortgage bonds on the Evansville Division of the 
road, being at the rate of $1,500 per mile; placing the 
common and preferred stock upon an equal basis, after 
eight per cent. dividends have been paid on each ; con- 
ferring upon the President free power and authority to 
proceed with the construction of the road, and to that 
end, do and perform such acts as may be requisite for 
the purpose named ; adopting a seal; authorizing the 
President to apply for and receive all subscriptions in 
Indiana, and to issue stock for the same. 





ELECTIONS AND APPOINTMENTS. 





*" —William 5S. Towne has resigned his position as 
Master of Car Repairs of the Hudson River Railroad, 
and John W. McKenna, late foreman, has been appoint- 
to fill the vacancy. 


—On the 27th ult. Hudson E. Bridges, Joseph Brown, 
N.C. Chapman and Andrew Pierce were chosen di- 
rectors of the Missouri Pacific Railroad Company. All 
except Bridges are new members of the directory. Mr. 
Pierce is Managing Director of the Atlantic and Pacific 
Company. Joseph Brown was chosen President of the 
company, and Hudson E. Bridges, late President was 
chosen Vice-President. 

—The following is a corrected list of the officers of 
the Cincinnati & Indianapolis Junction Railroad since 
the recent changes: President, L. Worthington, Cin- 
cinnati; Auditor, W. C. Tremain, Cincinnati; Treas- 
urer, J. Walters, Cincinnati; General Superintendent, E. 
L. Wertz, Indianapolis ; Superintendent of Telegraph, 
O. M. Shepard, Indianapolis ; Gengeral Freight Agent, 
W. C. Lynn, Indianapolis; General Traveling Agent, 
J. M. Ridenour, Indianapolis. 


—At a recent meeting of the old Cincinnati & Day- 
ton Short Line Railroad Company, 6,000 shares were 
voted, and A. J. Hodder was chosen President, R. 
Beresford, Treasurer, and G. B. Ellard, Secretary. 

—The following were chosen directors of the New 
Orleans, Mobile & Chattanooga Railroad Company at 
the annual meeting in New York on the 14th ult. : 
James A. Raynor, William L. Williams, Edwin D. Mor- 
gan, John A. Griswold, Oakes Ames, Thomas W. 
Pierce, Peter Butler, George Jarvis, William M. Tweed, 
James H. Banker, Harrison Durkee, John Stewart, 
Louis A. Von Hoffman, Levi P. Morton and Joseph 
Seligman. James A. Raynor was re-elected President, 
Harrison Durkee was chosen Treasurer, John G. 
Howell re-elected Secretary. The Executive Committee 
are Oakes Ames, E. D. Morgan, James H. Banker, Har- 
rison Durkee, John Stewart, L. P. Morton, John A. 





Griswold and Wm. 8. Williams. 


—The stockholders of the Lake Shore & Tuscarawas 
Valley Railroad Company organized at Cleveland last 
week by the election of the following directors: Selah 
Chamberlin, Cleveland; Hon. W. 8. Streater, East 
Cleveland ; R. R. Herrick, Cleveland ; J. F. Card, Cleve- 
land; E. G. Loomis, Wadsworth; Clement Russell, 
Massillon; Edwin Bayless, Massillon; Thos. Moore, 
New Philadelphia ; Thomas W. Chapman, Navarre : 
James Mason, Cleveland; Simpson Harment, Canal 
Dover. 


—The following directors of the Memphis & Selma 
Railroad were lately elected, at Selma, Alabama: John 
C. Fizer and Jacob Thompson, Tennessee; 8. M. Meek, 
of Columbus; W. W. Throop, of Monroe County, and 
R. H. Murdock, of Okolona, Mississippi; Allen 
Jones, of Greensboro ; C. C. Huckabee, of Marion; A. 
G. Mabrey, of Selma, and Robert Crawford, of Eutaw, 
Alabama. After which, the following officers were 
elected: President, N. B. Forrest ; Treasurer and Sec- 
retary, 8. H. Foulkes ; Chief Engineer and Superintend- 
ent, Peter Fresenius. Jacob Thompson was eleeted 
Chairman of the Executive and Financial Committee. 


—Mr. E. F. Babcock, President of the Memphis & 
Raleigh Springs Railroad, resigned his office on the 23d 
of March, and Judge J.T. Swayne was elected to fill 
the vacancy. 

—Mr. E. C. Brown, formerly Train Dispatcher and 
more lately General Agent of the Milwaukee Division 
of the Chicago & Northwestern Railway, has been ap- 
pointed Master of Transportation of the Burlington & 
Missouri River Railroad, with headquarters at Ot- 
tumwa. 


—Hugh Pitcairn, late Assistant Superintendent of 
the Evansville, Henderson & Nashville Railroad, has 
been appointed General Superintendent to succeed 
Colonel H, L, Shepherd, resigned. 


MECHANICS AND ENCINEERING. 


Improved Rotary Engine. 

Mr. Wm. P. Vickery, of East Auburn, Maine, has in- 
vented an improved rotary steam engine, for which he 
received a patent October 18, 1870. It is described as 
follows : 

It has within a circular casing two solid wheels sep- 
arated by a partition. The circular casing is enough 
larger than the wheelsto form an annular chamber to 
receive pistons fitting the same. Upon the top of the 
casing are placed the valve seats, and through these 
are the ports through which enters the steam. Each 
wheel has its own inlet port and valve. Drop valves 
compel the steam to work only on one side of the pis- 
tons. The drop valves are raised when the pistons pass 
by means of inclined surfaces on one or both sides of 
the pistons, according as the engine is designed to move 
in one or both directions, but are pushed down again 
by springs. The drop valves are between the exhaust 
and inlet ports, so as to be raised after the steam has 
been exhaused and before it is again admitted. The 
valve stems are attached to rocking shafts, which are 
pivoted to suitable supports. These shafts are pivoted 
to a cam set on the shaft of the two solid wheels of the 
engine, and so operate as to open and close the valves 
as required to admit and let off the steam. 

Mr. Vickery has made some experiments with a model 
of this engine which have satisfied him that it will be 
remarkably economical and powerful. He may be ad- 
dressed as above. 

King Iron Bridge Manufacturing Co. 

The Company has commenced building extensive 
shops at Iola, Kansas. The buildings are all of stone. 
Four bridges are already ordered that will be built at 
the Iola Works, and it is, we believe, intended to fill 
all orders west of the Mississippi at these shops. 


Narrow Gauge in Tennessee, 

Mr. Thomas H. Millington, Chief Engineer of the 
Memphis & Raleigh Springs Railroad, a suburban road 
from Memphis north of east 8% miles to Raleigh 
Springs, in his late annual report recommends a gauge 
of 3 feet 6 inches. 

“The economy of the construction and the cheapness 
of operating light, narrow-gauge railroads admirably 
adapt them for just such localities and traffic as your 
road will occupy and have to perform. Still, in my 
opinion, the gauge should to some extent be controlled 
by the nature and amount of traffic the road may have 
to accommodate, and although your road may carry 4 
considerable quantity of freight, it will be most useful 
and pay best as a passenger road ;.and should it be con- 
structed and equipped with this object in view, I there- 
fore would not advise you to adopt a narrower 
gauge than three feet six inches. The cost of con- 
structing a road with three feet six inch gauge does not 
exceed that of a road with two feet nine inch gauge 
more than about four hundred dollars per mile, while 
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the greater steadiness, safety and superior facilities for 
convenient passenger cars on the three feet six inch 
gauge are greatly in favor of its adoption on your road. 
The following estimate is for alight T rail, weighing 
twenty-five pounds per yard, with suitable joint fasten- 
ings, laid on cross ties 7x5, and six feet long, placed 
twelve inches apart in the track. The equipment is 
light, but is considered enough to commence with, as 
it can be increased at any time the business of the road 
may require it. 

“All materials used in construction will be of the 
best quality, and the workmanship plain and sub- 
stantial.” 


ESTIMATE OF COST. 





Ge A CLONNIiiicd ces i docsctissrsecccivcvedecces $1,100 00 
Rarth excavating 16,200 00 
Pile bridging....... 8.600 00 
Piling or trestling 2,400 00 
Hog culverts and cattle guards............0.-seceecseccees 1,0 00 
Road crossing and farm roads.............+2seeeeeeeeceee 00 
Cross ties delivered............ Fs ccategibas>edisnces 6,200 +0 
LMying, tPOCK.. 200 cccccccccccccccescccscercccccsesscterene 8,000 00 
' $33,200 10 

Engineering, cost of surveys, right of way, printing and 

stationery, advertising, office expenses, contingencies, 

OB oan xe tak denser tisa sean) ati casdatse s+aeKatiaainasees $3,320 60 
OGG HOE GORI, ciicsitcccccsarersepseesetiescip, sceeee 86,520 00 
DOUG WOOD GTB. o cccdevddcctves <csedtorcccdccccsveseres vees 29 410 00 
POMDGR BIG: 0904 ncadinsnds ccocderssccsonnacsoncdccccesnons 1,210 -0 
Chains oF Joint Maetemings.......0cccercecccccccccccccccess 4,500 00 
Superstructure —— ...-seevsssscsessceeeceeccesccsnseesenes $35,120 00 
Two engines, delivered, $6,000.............cccceeeeeeeeees 12,0 0 00 
Four passenger cars, delivered, $1,200................-..++ 4,800 00 
Right baggage and freight cars, delivered, $000........... 7,200 09 
ONO BODE GRP inc venccced sts ccas  redgoe ccccdcoccerossecs 150 00 
Two water tanks and wood sheds...............--.++- 600 00 
Depots, platforms and temporary buildings, tools, etc,... 2,500 00 
WQUIGONE o vecinicivecdatsdcteddedssesde eveecreecvsassne $27,250 00 00 

RECAPITULATION. 
For road bed, track laying and engineering. ............. $36,520 00 
FOP SUPOEPStPUCtUPE......cccccccccccces  covccccervcccccs 85,120 00 
For equipment aud buildings.............--ceseeeseeeeees 25,250 00 00 
POR ccccn avocnoccsposeniccddscbeviadassccvesnsscnecneg $98, 890 00 00 
CO OE IG ie ccm ddiin cin esinee bbe sshpetixisionessaieaten $11,301 71 


Light Locomotives, 

The Smith & Porter Locomotive Works, which were 
recently burned in Pittsburgh, are to be rebuilt imme- 
diately by the new firm of Porter, Bell & Co., com- 
posed of Mr. Porter, of the old firm; A. W. Bell, late of 
the Pittsburgh Forge & Iron Company, and H. N. 
Sprague, who was in charge of the late iron works for 
two years, and has served in the machinery department 
of the Cleveland & Pittsburgh and the Atlantic & Great 
Western roads. This firm will make a specialty of 
light locomotives, for which there is likely to be an in- 
creasing demand in the West as well as in Pennsy]l- 
vania. 

British Rall Exports in 1871. 

Heyerdahl, Schonberg & Co., of No. 32 Pine street, 
New York, make the following monthly report of ex- 
ports of railway iron from Great Britain, extracted 
from gov ernment returns: 


‘wonth pene asth, ‘Two months ending 
| February. || 28th February. 





| 1869. | 1870. | 1871. || 1869. | 1870. | 1871. 
fom (rome, | Tous. | Tons. | Tons. poe 


United States............| 21,938 2.957, “BATS “49.300 et 67) 61.048 
65) 295 













UID ss ocancranncascast 1,233 1,288, 973) 3,144 
Austrian Territories.....| 2,605) 1,611 | #436! 6 tL) 129 
British India.,.........+6 6,0 6 19,890) 6,808 7.073 40,9) 10,758 
British North America...| 1,118} 750} ....!| 1,228) 750) 109 
BESO) sn deus. vdn Sede sees ere 1] 210) | 58 | 200 
REBUM sip uveccearvans | 8,883) 941) 1,120) soa 2,090} 2,238 
SUOMI 3. tide oaidine w.| 38) 895| 798! ‘R01) 1,060) 2°06 
Ce en | (749, 421) 47) 1,560) 1,862) 47 
Spain and Canaries..... poe oH 911) 4,579) 1,426 
Sweden coe “|| one Sees 
Chili ‘i 17|| 1,658) 4,089) 25) 
Spanish West India Is ‘i waeal 4)... || ‘st9| ‘s25| 18 
BORO adv noes | 191) 5,612, 2 “9 i 408 
France..... » 'g90 -” 50, 0|| ozt| " o1| 80 
Germany... neha nities | 1,957) 505)| 716) 4,0 533 
Other countries.......... 1,490 8,313 6,7 O!| 4,176 13,104 9,9 8 


ey 80, (89 142,021, 92,725 


sa a 


{14 srt 178," 54/137,397 280, 906/351, 304/219,181 


Total. ..200ccdiseacers | 44, 1,009 73,800 369, 





Total exports from ouail 
Britain of irop anes steel 
to all countries. 








British Rail ons TOs 1870, 

Heyerdahl, Schonberg & Co., make the following 
monthly report of exports of railroad iron from Great 
Britain extracted from poverasiens returns : 


| eg 

{Month ending pins Moa, ending 8 st 
| December. December, 

1809. | 1870. 


Tons. | Tons. 





| 
1868. | 1869. | 1870. |) | 868. 
Tons. Tons. | Tons.|) Tons. 












































United States .......0... | 19,905, 22, 681) 5 1,600, 248,000/2°9, 196/421,788 
2 eee ls AR UE St | ..{ 1748) "B64! 101.295/246, 162/286 821 
Illyria, Croatia and Del-| | 
<7 tale, fate 4 vive | 1,319 1! 10,498| 27,020) 36,366 
brittehiINGIA ......csdires 8,036 ll — a.nie| 6 168) 99,224) 158,199 
British North America... 849) 16,398) 23,72) 36,344 
yet iat Bh Gane | 62 10.515 6.276 2,289 
MROMAY Sin ist ci Reape sas .| 1,840) 1,569} 628) 12.281) 98: 320) 8,689 
TE RAR eay FAK 1,852| 871 | on 897) 5.888 
BUOMOWI 00.4 622.4ckask.' | 2,046) 706 12 184| 15,745 
Spain and Canaries...... | 1,645 999; 1, ey rH nT 13 4:8, 18,197 
Sweden.............. A Beast || 13673) 5,223] 2.989 
Chili... cad 438 | 8,228) 4,823) 16,913 
Cuba... oa S10 2,729) 1,376. 3.709 
Pern 163 | 5.451 21.841! 13.843 
France } 4 221) 4461! 362 
PIG ..<0...cbact once 25 8. 2387 7,225 28,910] 47,104 
Other Countries by N81 BA, 812 7 Ae 76,036 
OME: 2 calves ath | 36,52 36,52 50, “80,014 75,174 |583, 488 888, 010/1060128 
Pig and puddled iron to| | i | | 
all countries.......... .| 37,613) 52,158) 48,142)'552,999,710,656.752,681 





True Surface Plate, 

A correspondent of the Hnglish Mechanic says: ‘It 
is impossible to get up a surface plate without a true 
one to work from. Whitworth’s pamphlet on ‘ Plain 
Metallic Surfaces,’ is the most perfect mode, as follows : 
Take three plates of cast-iron, of equal size and pro- 
portionate strength ; the metal should be of hard qual- 
ity. The plates should have three projecting pieces on 
backs placed triangularly in the most favorable posi- 
tions for bearings on planing machine table? When 
planed, select one as the model, and let others be sur- 
faced to it, withthe aid of coloring matter. For dis- 
tinctness they may be called Nos. 1,2,3. When 2 and 3 
have been brought up to No. 1, compare them together. 
It is evident that if No. 1 be in any degree out of truth, 
Nos. 2 and 8 will be either both concave or both con- 
vex, and the error will become sensible on comparing 
them together. When Nos, 2 and 3 are found to agree, 
the next step is to get up No. 1 to both, so as to com- 
pare the impressions. As No, 1 is now nearer the 
truth than either of the others, it is again taken as the 
model, and the operation is repeated. It will be ob- 
served the process now described includes three parts, 


and consists in getting up the surfaces so one another | 


in the following order: 1st, Nos. 2 and 8to No.1; 2d, 
Nos. 2 and 3 to each other; 3d, No.1 to 2 and 3. By 
this process he can have perfectly true surface-plates, 
to be finished entirely with the scraper.” 

St. Joseph Bridge. 

Col. E. D. Mason, Chief Engineer of the St. Joseph 
Bridge Company, has submitted his report of the sur- 
vey lately completed, together with an estimate of the 
cost of the bridge. A summary of his report taken 
from a local paper is as follows : 

“ At low-water the channel opposite the city is from 





400 to 500 feet wide and from 15 to 80 feet deep. | 


The difference of level between extreme high and low 
water is found to be twenty-three feet. 
at an average depth of forty-three feet below low water 
and at no point deeper than forty-eight feet. 

“ The bed of the river is fine sand on top, with layers 
of clay or mud and coarser sand near the bed-rock. 
The Kansas shore is alluvial in alternate layers of fine 
sand and silt, of small specific gravity, and very easily 
moved by an impinging current, but the Missouri shore 
is of much more durable material. 
bed of the river is almost as easily moved by running 
water as is the material composing the Kansas shore, 
and trifling obstructions to the current are sometimes 
the beginning of important changes in the direction 
and depth of the channel, making a rapid river with its 
bottom but a few fect above the rock where a few days 
before was dry land at ordinary high water. 


Rock is found | 


The sand in the | 


came to blows in the streets of Richmond, and General 
Mahone’s pistol was discharged in the course of the 
quarrel. 

—We learn that Col. H. L. Shepherd has resigned 
his position as General Superintendent of the Evans- 
ville, Henderson & Nashville Railroad. Mr. Shepherd 
went to the road when it was but half finished and 
promised little for the future. While he was operating 


| it the road has grown to completion and now promises 


fair to become an important through route. A news- 
paper published at Hopkinsville, Ky., where Colonel 
Shepherd has resided, says: ‘‘ Weare assured by compe- 
“tent authority that Colonel Shepherd’s official course 
“has met the commendation of the company.” 
Colonel Shepherd was formerly a citizen of Chicago. 
LOCOMOTIVE STATISTICS. 
Burlington & Missourl River, 

r. George Chalender, Master Mechanic of the com- 
Rhee makes the following report for the month of 
January, 1871: 








Miles | run by passenger trains Lahearerecaeerracesechsteoes 40,192 
nr... t sostnsesescstavetacn ne ---» 52,022 
* sed AONE  oiinestvanecccsexccessnensas 17,124 
TOUR) MUMEDON OF GATOS LUD oo oo oo iicc covccncccesscccess 109,338 
The average cost per mile was : 
a icndsiclaviwdtidds edad baenssecbdeeseenend ; - 6.26 cts. 
POE Gi: WORE OG WEIN, i ince tcc ccpcdncsewseevees wa 
IN 00h o 5 bi6 ah 00 0950856050005 600s Sosa Ries see casbacEwoeee 8.87 * 
TE OUT WOE TED GIN, 0 5.51010. 0.00:00060500s snveens sessed 15.91 cts. 
For engineers, firemen and wipers................60---00 7.938 * 
The average number of miles run was : 
I bo 0 00:0. 0:409:0:908h0ds) oop dbr ca cesendosedien 38.19 
eT NR Rete sss beencsc oceans veueees satascaeneiniees ack 14.50 


Coal is charged at $3.50 per ton. Forty-nine locomo- 
tives made mileage during the month, and four were in 
shop. 





Pittsburgh, Fort Wayne & Chicago. 
Mr. 8. M. Cummings, Master Mechanic of the East- 


»| ern Division, makes the following report for the divi- 


sion for the month of January, 1871 : 
The number of miles run was, on 


Passenger trains. 
Freight trains... 
Wood traing......... 
Ballast trains 








Wane ec0Kenestonss se 
The cost per mile run was for 
I 0555 PEN B56 6a ab 150050 TOUR RRO EES KeKESS ceases eben 4.64 cts, 
NE £20 scatduepenavesvadssccens ehh neve eVeebas MboseubEsess 6.07 ** 
SR FOF a ey eee are eer imo = 
Other accounts not included in above....... ............ oe 
SNL COR OE BEND FOR. 6 0.0scccccs cedeccercopeceseoes 12.74 cts, 
Engineers, firemen and wipers...............eseeeeeeeeeees 6.92 ** 
Average number of miles run to 
PM EEE Kcddaintchneddensntibanned dcsbnashdbendbapohanesnth 13.96 
PM ME ola sie dunked eetncseenss ot Wdeebwerdiaresene renee 41.49 


“With these facts in view, any bridge across the | 
| ployed on the division ; six of these made no mileage 


Missouri River, at St. Joseph, to be considered perma- 
nent, must be built upon the hypothesis that the river is 
at flood, the whole width from bank to bank, its chan- 
nel bed on the rock, and the current running at its 
swiftest speed. 


One hundred and forty-four locomotives are em- 


during the month, six were in shop part of the month, 


two are worn out, and new engines building to take 


“ His estimates of cost are for an iron bridge of the | 


most approved pattern with first-class masonry sub- 
structure, 


NN on onc 5 sie nami asiiénaascusditacs Medea aewn Tous $280,000 

PE Sc cetekdice Weeebashget”  cehexdbssos0sbnbecbs 435,000 
Riprap for protecting banks in the immediate vicinity of 

Th e5 6 So.ck0ksea86b ok peReanad BkRAERASCOOS Srveese 20,000 

aon epenqgenes complete ive ateoss err teers: tre 11,000 | 

vidas twas cess ee eee 20,000 | 

Pe csltt tags skene¥ pn cten en cepagr sand mcaishemabhsikaeoo ts $765,000 


TRAFFIC AND EARNINGS. 


—The traffic receipts of the Grand Trunk of Canada 
for the week ending March amounted to £31,700 
against £24,500 in the corresponding week of last year, 
showing an increase of £7,200, or 2914 per cent. 


—The traffic receipts of the Great Western of Canada 
for the week ending March 3 amounted to £18,397 
against £16,483 in the corresponding week of last year, 
showing an increase of £1,914, or 114 per cent. 


—The earnings of the Jeffersonville, Madison & In- 


dianapolis Railroad for the past three years were: 
1868, $1,063,523.73 ; 1869, $1,140,099.58 ; 1870, $1,217,- 
233.44. This shows an increase of over $76,000 each 
year, or 7 1-5 per cent. in 1869, and 634 per cent in 1870. 

—A correspondent of the St. Louis Democrat, writing 


from Austin, Texas, says that it is estimated there that | 


about 900,000 head of cattle will be driven from that 
State this season, 500,000 to Abilene and 400,000 to other 
points. 


PERSONAL. 


—Gen. William Mahone, President of the Atlantic, 
Mississippi & Ohio Railroad Company, (Norfolk to 
Bristol), was bitterly opposed to the sale of the Rich- 
mond & Petersburg Railroad, lately authorized by the 
Virginia Legislature, and he and John M. Lyon, an at- 
torney for the parties, who secured the legislation, 





their places, and five engines arein shop for repairs. 





Illinois Central, 
The annual report of the company for 1870 includes 
the following comparative statement of the performance 
of locomotive es for the last ten years : 

















4 oe: © a Qled 4 > >| b> 
S peseesees gz G2 2 es) ed es 
a | JS@s\"2"\Beo|" |2.| | BS | Se iss 
, | Total jo SSB ol8e% p> 88) 8° | 53) ae BS 
| miles. |; =25E* 554) a gol o | 85/04 |8 
o-|; & |a%s| @ =~ % | 92 | =B lob 

: 2¢/' 4/7 @/: 3 [28 5 |e] 42/95 

} >of SSibe®): 8 (28 2 :* | 68 |= 

| : el: Faabo 7 OF) & si gei-g 

: Ol: OF mei > wi og) 8 o | &o 3 

181) 2,45%,62u) 72; 7.49 3.84 6.29 .57 18.92 14.44 39.73 37.80 

1862) 2,561,192 67; 6.10; 8.85, 6.23 .57 17 42 15.51) 43.83 387 00 

183, 8,010,697 88 9.:5) 3.93) 7.69) .73) 22.28 15.05, 87.64 45.22 

1864 3.38i,850 1.85 11.57) 5.56) 13.971.(5 33.5: 12.67 37.06 32.16 

1865 3,5 7,466) 1.99 10.45) 5.65, 17.+9/1.24 87.44) 12 60) 43.35 32.80 

1866 3,603,862 1.30) 8 42) 5.78 16.01,1.16 82.67, 14.24) 68.5634. 04 

1867 3,765,216 -71) 7.13) 6 18) 14.45/1.15) 29.62 14.76 34.98 

1868, 4,593,446 72; 6.88 6.11) 12.72,1.14) 27.57 14.89 46. 01 37.38 

1869 5,514,303 -78) 6.56) 5 88) 11.271.05 25.49 14.97 ..../87.04 

1870) 5,387,606 78} 6.83 5.95) 10.45/1.14 26.15 13.52 ....'36.07 


The wine averages of the member of cars re hauled 
vary from 11.40 to 12.82, the average for the ten years 
being 12.84—rather a remarkable lack of variation. It 
will be scen from the table that the item of “ repairs” 
has decreased each year since 1865, when war prices 
were paid for labor. One of the most important savings 
in the company’s operating expenses during the past 
year has been in the cost of locomotive and car repairs. 


—At a fair in n Braintree, Mass: achusetts, lately, a sil- 
ver-plate conductor’s punch was presented by Mr. L. 
O. Crocker, of East Braintree, who manufactures such 


| articles, to be presented to the most popular conductor 


on the Old Colony Railroad. To decide the matter, 
visitors were permitted to vote for their favorite at the 
rate of a dime apiece. The result was that 1,106 votes 
—and dimes—were deposited for F. W. Howland, and 
1,438 for conductor Olmstead, of the South Shore train, 
and the treasury made $254 out of the punch. 
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The Action of Steam in the Cylinders of Loco- 
motives. 





BY FRED J. SLADE. 
[Continued from Page 604.] 

Period of Compression.—With the link motion, as with 
all other valve motions in which a single slide valve is 
used to cut off the steam at an early point in the stroke, 
it is an inevitable result that the escape of the steam in 
front of the piston on its return stroke will also be 
cut off before the latter has reached the end of its 
stroke. The steam remaining at this instant be- 
tween the piston and the end of the cylinder is, when 
the piston has completed its stroke, compressed into 
the space of the clearance and the steam ways, and in 
undergoing this change of volume opposes a continu- 
ally increasing resistance to the motion of the piston, 
the total amount of which, with early points of cut-off, 
bears a considerable proportion to the total useful pres- 
sure on the other side of the piston, and of course re- 
duces the power of the engine in just that proportion. 
This diminution of power is, however, not wholly at 
the expense of fuel consumed, as the compressed steam 
fills a space which would otherwise require to be filled 
with live steam from the boiler at the commencement 
of the next stroke. The effect is the same as would be 
produced by admitting less steam to the cylinder. 
Indeed, the waste room at the ends of the cylinder 
can, under the ordinary conditions existing in prac- 
tice, be more economically filled or partially filled by 
compressing through a short distance steam of about 
the atmospheric pressure, than by taking fresh steam 
for the purpose. That is to say, the work absorbed in 
compressing the low-pressure steam, as shown by the 
area cut off from the indicator diagram by the rounded 
corner thus produced, will be less than the work which 
the amount of live steam required to fill the same space 
under the same pressure would have been capable of 
doing if admitted while the clearance space was filled 
and expanded in the usual manner. The compression 
of the steam in front of the piston, as it approaches the 
end of its stroke, serves a purpose which is of consid- 
erable importance for the smooth working of the en- 
gine, in absorbing the momentum of the reciprocating 
parts when brought to rest at that moment. The pro- 
priety of employing this “cushion” of steam when it 
can be avoided, as well as the amount of it which should 
be allowed, are questions upon which engineers hold 
diverse opinions, and with those forms of valve gear 
which do not necessitate compression, it is frequently 
dispensed with altogether, with the idea that its pres- 
ence js injurious, rather than beneficial. The value of 
compression will, of course, depend on the manner in 
which the steam is worked in the cylinder, the weight 
of the reciprocating parts, and the speed of working, 
and therefore will not be the same for all engines. But 
these data being given, it is then perfectly possible to 
find the exact pressure coming on the crank pin at the 
end of the stroke, and thus to determine whether a 
cushion of steam in front of the piston would serve a 
useful purpose in reducing, and finally reversing the di- 
rection of that pressure, before the admission of the 
full pressure of steam, and thus avoiding any tendency 
to thumping and heating. 

If we neglect the effect of the varying inclination of 
the connecting rod in producing the unequal velocity 
of the piston at the opposite ends of the stroke, and 
take simply the motion of the crank pin measured in 
the direction of the centre line of the engine, we can 
find a very simple rule for determining just how much 
pressure per square inch of the piston is required to 
start the reciprocating parts into motion, or to bring 
them to rest again, as thecase may be. The quantity of 
work stored up in the reciprocating parts at any 
instant is proportional to the square of their velocity, 
and the difference of the squares of their velocities at 
any two points will represent the amount of work im- 
parted to or taken from them in passing through that 
interval. The pressure exerted either in the direction 
of the motion of the piston, or the opposite, according 
as the parts are being stopped or started into motion, 
will, therefore, be proportionate to the difference of the 
squares of their velocities at any two points, divided by 
the distance moved through in passing between them, 
measured on the centre line, since the quantity of work 
imparted or abstracted is the product of the pressure 
by the distance through which it is exerted. Now if 
we let 

S = mean speed of piston in feet per second, 

R = revolutions of engine per minute, 

L = length of crank in feet, 

W = weight of reciprocating parts, 

a anda, two consecutive angles of the crank 
differing from each other by but an infinitely small 
angle, 

A = area of piston in square inches, 

P= pressure exerted by the inertia of the parts, 
then 1.5708 S sin a=—forward velocity of recip- 
yey | parts in feet per second, and we have 

Sage - ° 
(1.5708 5 sin a — (1.57085 sin a? 4, tne difference of 
L ver sin a— L ver sin a2 
the squares of the velocities of the parts at two con- 
secutive points divided by the distance passed through 
between them. Now we know from the laws of falling 
bodies that the force of gravity, or a pressure equal to 
the weight of a body, will impart to it a velocity of 
32.2 ft. per second in moving through 16.1 ft., and 
hence we have this proportion : 
(1.5708 8 sin a) — (1.5708 § sin a) | 
L ver sin a— L ver sin a ; 
(32.27 op. 
i6i 7°: P: W, 
or, 

(1.5708 8 sin a)? — (1.5708 8 sin ay w — (82.22 P: 

L ver sin a— L ver sin a! es 
and collecting the numerical and known quantities in 
one term of the equation, we have 

.0383 8? sin? a — sin? al wt 
L ver sin a— ver sin a 


but the second fraction is equal to 2 cos a*, and hence 


we have, 
P —_ ad al cos a. 

Cos a oy factor of this quantity shows us that 
the value of P will vary in the direct ratio of the dis- 
tance of the crank pin from the center of the stroke 
measured on the center line. At either end of the 
stroke cos a = 1 or the pressure absorbed or given out 


by the inertia of the reciprocating parts, would be .0766 
8 A , while at the center of the stroke cos a — 0, and 
4 
no pressure would be exerted, the parts ate for the 
instant with an uniform velocity. To render this 
formula a little more ready of application, we may ex- 
press the speed of piston in terms of the number of rev- 
olutions per minute instead of in feet per second. For 


this purpose we have, S = on and substituting this 
above, we have P — .00034 R* LW. For the pressure 
per square inch of piston equivalent to this, we of 


course have : 
.00034 R* L Ww. 
A A 


With this formula, therefore, we can easily draw on an 
indicator diagram a curve which shall represent the 
pressure on the crank pin for each point of the stroke, 
by adding the pressure given by the formula for each 
point to that shown by the diagram during the last half 
of the stroke, and substracting the same quantities dur- 
ey first half. 
o illustrate by an example : 


= D = 





100 2 8 0 (2 I4¢ I6 |I@ 20 
90-1 1 INGHES OF {STROKE ? 7 
80- | 

10- 

60-| \__ | 

50-| \“+----- 

40- a 


a Ty) PT 


an 











- 10 
L2n 
30 
[40 
50 
































iW 
ao 


{bscrsa.in 


Fig. 12. 


The diagram, Fig. 12, shows the pressure existing 
in the cylinder of a locomotive in which the weight of 
the reciprocating parts was 450 tbs.; area of piston, 254 
sq. in.; length of crank, 10 in., and the speed of work- 
ing, 250 revolutions per minute. The formula gives us, 
on substituting these values, 31.3 tbs. as the pressure 
per square inch of piston equal to the force exerte:| by 
the reciprocating parts at each end of the stroke. The 
pressure for any other point being proportional to the 
distance of that point from the middle of the stroke is 
readily found, and it only remains to determine the 
effective pressure of steam existing on the piston, and 
to add or subtract the quantities formed from the cor- 
responding values of the latter. Supposing the dia- 
grams obtained from the opposite ends of the cylinder 
to be identical, we have to subtract from the steam 
pressure shown at each point, measured from the atmos- 
pheric line, the exhaust pressure at each correspond- 
ing point of the stroke, reckoned from the other end of 
the diagram, the difference being the effective pressure 
of the steam. Correcting these pressures by the 
amount of the momentum of the reciprocating parts in 
the manner just stated, we obtain a series of pressures 
represented by the dotted curve as the force coming on 
tue crank pin. Inthe example chosen the pressure in 
the cylinder immediately after the commencement of 
the stroke is 98 ths., while that coming on the crank pin 
ie but equal to what would be exerted by 61 tbs. per 
square inch. This pressure decreases slowly as the 
piston advances, and reaches 30 ths. at about 4-5ths of 
the stroke. It then falls rapidly until it reaches the at- 
mospheric line, which it crosses at about 144 in. b fore 
the end of the stroke, the pressure on the crank 
pin now coming in the opposite direction, 
and reaching, finally, a point corresponding to a 
pressure in the reverse direction of 48 ths. per square 
inch. It is obvious that in respect to ease of working 
of the journals this curve is much more favorable than 
the one representing the steam pressure, since the ex 
cessive pressure at the commencement, when it is least 
effective, is reduced, and, consequently, the friction 
which it would produce also, while the feebler pressure 
at the end is augmented from the store contained in the 
moving parts, until the crank pin approaches the cen- 
ter line, when the pressure is gradually removed by the 
“cushion,” and finally exerted in the opposite direction, 


* The square of the sine of @ is c?, and fin? d—(c +d Pac2+2de4 
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d2, hence sin? ¢ —sin? ai=2dc+d. 

Also ver sin a — ver sin a! is seen from the figure to be ¢; we have, 
therefore, -_ m 

sine a—sin® a 2dcr+e =(2c+d)% 
ver sin a—ver sin a! , 

But d and ¢, and f and c being like sides of similar triangles, we 

may write for the above, if 
(2c+d)t,or2f+ Os . 
But d being by supposition an infinitely small quantitity, the term 
becomes equal to 0, and we have the quotient 2/, or 2 cos a! or 





r 
2 cos a, the difference, ¢, being also by supposition infinitely small. 





preparatory to the next stroke, thus preventing shock 
when the steam comes upon the piston, as the connect- 
ing rod will have been brought easily to a bearing 
against the side of the crank pin on which it is now to 
act, and any slack taken quietly up. The dotted curve, 
therefore, shows that in quick-running, expansive en- 
ines the pressures on the crank pins are not so irregu- 
ar as might be supposed from the appearance of the 
indicator diagram, the reciprocating parts acting, in 
fact, similarly to a fly-wheel in equalizing the pressures 
exerted at different parts of the stroke. As the mo- 
mentum of the parts increases as the sauare of the 
speed, it follows that the value of p will decrease rap- 
idly as the speed diminishes. At high speeds the en- 
gine is always worked in the shortest notch, and the 
compression is, accordingly, a maximum, as it should 
be. For a goods engine, on the other hand, working 
at, say, 100 revolutions per minute, the value of p 
would be but 54 ths., and hence, if the exhaust is well 
conducted, but little compression would be desirable. 
The period of admission, however, in such cases is 
usually longer than in fast-working engines, and the 
amount of compression correspondingly less.—Hn- 
gineering. 
(To be continued.) 








Should Locomotive Engineers be Mechanics ? 


We often hear the above question asked, and we often 
hear arguments, pro and con, upon this subject. The one 
party contending that it requires no mechanical ability 
to run a locomotive engine, while the other as strenu- 
ously maintains that the engineer should fully under- 
stand every part of his engine, and be at least able to 
superintend all repairs, if not able to do the work him- 
self. 

Many members regret the absence of mechanical 
articles relating to locomotives, in the Journal, while 
others think the mechanical knowledge belongs to 
another department. And some master mechanics, com- 
menting upon several mechanical articles that have ap- 
peared in the Journal, have remarked that the “ engi- 
neers better let them things alone.” 

The purpose of this article is to give a kind of histori- 
cal sketch of the causes that have brought about this 
conflict of opinion, and to offer some suggestions, with 
the hope that it will induce other pens than mine to 
fully write up this subject, so that the locomotive engi- 
neer may know where and how he is tobe qualified to 
perform all the duties that pertain to his calling. 

First, let us go back to the time that locomotives were 
first successfully introduced, and practically brought 
into use as a motive power for the purpose of trans- 
porting persons and property, and inquire what kind of 
persons were selected to run them. 

Stephenson employed his most skillful mechanics to 
run his engines. At the first public trial to test the 
feasibility of locomotives as a motive power, Stephen- 
son run one of the engines himself; and upon the same 
occasion the best men from the shop that had been em- 
ployed constructing the engines, were selvcted to run 
them. George Stephenson was so well, known asa 
thorough man, requiring all employed under him to 
fully understand and faithfully perform whatever they 
undertook, that for many years his men were sought 
after as much the best locomotive engineers that could 
be found. 

The reason for this was not wholly on account of the 
mechanical ability they possessed, but the temperate 
and industrious habits they had acquired under their 
illustrious employer gave them a standing which 
placed them in the front rank as engineers. 

After the locomotive had proved itself superior to an 
other power for the purpose of transportation, rail- 
roads were constructed very fast, and of course a 

rreat demand was created for locomotive engines. 
After a time it was found that a fireman with no prac- 
tical mechanical experience, but by becoming familiar 
with the engine and its works, could run very well, and 
from that time to the present most engineers have been 
made from firemen. Occasionally a mechanic from the 
shop goes out on the road and becomes an engineer. 
It is not possible to make all mechanics or firemen good 
engineers, each must exhibit and practically demon- 
strate his skill, before he can be pronounced by any 
authority a competent engineer. There is more about 
the business of running a locomotive than to be able to 
construct, adjust, and repair all its parts. And _ per- 
haps this other qnalification alluded to is the most im- 
portant of all, at any rate no man can become a good 
engiacer unless he is able to regulate the speed of the 
engine, properly attend to the pumps, carry an even 
pressure of steam on his boiler, start and stop his train 
without breaking couplings, or injuring persons and 
property, always keeping an eye to see that the way is 
clear, and all switches right. Also to always to take 
the safe side in arriving at meeting and stopping 
places. 

All these qualifications can be acquired without any 
particular mechanical knowledge of the parts of the 
engine. But there are many other valuable qualifica- 
tions for an engineer, which cannot be acquired with- 
out some mechanical experience. 

It isa very common saying that as long as —. 
thing goes right anobody can run ; this may be partially 
true, if no regard is had to time or safety. But there 
are many emergencies, in the experience of a locomo- 
tive engineer that requires the best talent and practical 
knowledge of the best men in the business, to avoid 
serious if not fatal disaster to his train and all on 
board. 

If an engineer was to be selected to take an engine 
to some distant part of the country where there was no 
facilities for repairs, except such as he was able to do 
in person, would it be good judgment to employ an en- 
gineer that knew nothing about mechanical work or 
his engine except to run her? The fireman that is most 
anxious to be promoted, would not employ such a man 
to go out of reach of the shop. 

Now there are hundreds of accidents and delays to 
trains every year that could have been avoided if an 
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experienced and thoroughly competent engineer had 
been employed. How often does it happen that some 
slight breakage of the engine detains not only the train 
it is drawing, but other trains for hours, and if the truth 
was known the delay could be traced to a want of 
knowledge by the engineer. 

The real truth of the cause of many delays and acci- 
dents is rarely known to only a few; the master me- 
chanic does not wish to have it known that he employs 
incompetent men, and it is for the interest of the rail- 
road companies to sustain their employes in cases of 
claims for damages. Then I fear that there is another 
cause that is most potent in gem, | incompetent en- 
gineers to beemployed. They can be hired cheaper, 
but in reality they are much the dearest kind of men to 
employ. 

I ores wish to be understood as classing all en- 
gineers that are not mechanics as incompetent; on the 
contrary, I believe that there are just as good engineers 
that are not practical mechanics; in the sense that 
this term is generally used, they have never served an 
apprenticeship to any particular trade, but they have 
become familiar with every part of their engine, and 
can do all ordinary repairs. I may say here that I do 
not believe that a man ever learned to be a mechanic ; 
if he was not born one, it will be useless for him to 
aspire to that position. 

A man may learn to perform certain mechanical 
labor. Soa machine can be made to perform the same 
labor,and yet began no intelligence. But the man 
that designed the machine possessed both intelligence 
and mechanical knowledge. 

What is wanted most in a locomotive engineer is the 
faculty of adopting the right means instantly, to over- 
come all obstacles that may arise in the performance of 
his duty. If his engine breaks down on the road, he 
must know just what to do to repair it up, if possible. 
In short, he must know just the right remedy to apply 
in all cases of trouble; and he will be much more 
profitable to the company if he fully understands all 
the ils his engine is liable to encounter. 

The reader will infer that I am in favor of having 
mechanics for engineers, but in coming to that conclu- 
sion, I hope that they will remember that any natural 
mechanic can quickly learn to apply his talent to any 
ordinary kind of mechanical business. And a fireman 
is a dull scholar, with no mechanical ability, if he does 
not master the main points about a locomotive, by be- 
ing.employed as fireman for five or six years. My 
belief is that the plan adopted by many railroad com- 
panies, to not allow engineers or firemen to work in the 
shops when their engines are laid up, is, to say the 
least, bad policy for the companies. The engineer or 
fireman might learn that about his engine while in the 
shop which might save more to the company than three 
times his wages. 

Engineers, and those who expect to be engineers, my 
advice to you is: perfect yourselves in everything that 
relates to your engine, or business. The time is not 
far distant when the ublic will hold engineers to a 
strict accountability for all accidents and delays ; and 
when the test is made you do not want to be found to 
be at fault. Educate and perfect yourself in that de- 
gree that you are master of your business under all 
circumstances, Then you need not fear of being held 
to the most rigid examination. 

Young men that are looking forward with the hope 
of becoming engineers should use every exertion to 
qualify themselves to act promptly in every emergency. 

The practice of sending men on the road that have 
had no experience, is a fearful experiment. And I hope 
to see the time that all new beginners will have to de- 
monstrate their ability to run an engine under the eye 
of a skillful and thoroughly competent engineer.— Loco- 
motive Engineers’ Journal. 








Planting Forest Trees on the Prairies. 





BY H. W. 8. CLEVELAND. 
[Concluded from Page 614, Vol, II.] 

A large part of this section of Mr. Cleveland’s im- 
portant article, beginning with the fourth paragraph 
and ending with the eleventh, containing the history of 
the Duke of Athol’s great larch plantations, was not 
published in the Western Rural, from which the rest of 
the article was copied, but was furnished us by Mr. 
Cleveland : 

Dr. Anderson, under the name of “ Agricola,” first 
called attention to the value of the larch as a timber 
tree in Great Britain about the year 1777. Pontey, in 
his * Forest Pruner,” published in 1805, and Matthew, 
in his work on “ Naval Timber” (1831), award the very 
highest commendation to the larch, for durability, free- 
dom from shrinking, swellingj or cracking, toughness, 
susceptibility of polish, and capacity to hold spikes and 
preserve them free from rust. From a great number of 
experiments recorded as tests of the different qualities 
of larch timber, I select the following, recorded by Sir 
Thomas Dick Lauder. 

“The durability of the larch, when alternately ex- 
posed to water and air, was proved by an experiment 
made in the river Thames, at the suggestion of the 
Duke of Athol. Posts of equal thickness and strength, 
some of larch and others of oak, were driven down 
facing the river wall, where they were alternately 
covered by the tide, and left dry by its fall. This spe- 
cies of alternation is the most trying of all circum- 
stances for the endurance of timber; and the oak posts 
decayed, and were twice renewed in the course of a 
very few years, whilst those which were made of larch 
were altogether unchanged.” 

The larch was first introduced into England about 
1630, but was not extensively cultivated till 100 years 
later. In 1788, the Society of Arts offered a premium 
of £30 and three gold medals for planting the larch and 
making known its valuauble properties as timber. 
Public attention being thus called to it, it has been 





more extensively planted in Great Britain, particularly 
during the present century, than any other tree, not 
even excepting the oak. 

But the planting operations of the Dukes of Athol 
so far exceed any other works of the kind of which we 
have any record, and furnish so admirable an example 
of what may be done to contribute to a nations’s 
wealth by giving an almost indescribable value to lands 
intrinsically worthless, that I have been tempted to 
prepare the following condensed account from Lou- 
don’s Arboretum : 

The estates of the Duke of Athol are in the North of 
Scotland, in Lat. 57 N. Between 1740 and 1750 the 
Duke began making plantations of the larch in vari- 
ous situations, for the purpose of testing its value, the 
tree being then new in Scotland. Before he died, in 
1764, he was satisfied of the superiority of the larch as 
a timber tree, over the other firs, even in trees less than 
twenty years old. His successors, continuing the exe- 
cution of his plans during the remainder «f the cen 
tury, had planted, before 1800, nearly 3,000 acres with 
1,300,000 trees. Observing with admiration the luxuri- 
ous growth of the larch in all situations, the Duke then 
determined on pushing the plantations even to the 
summits of the highest hills, and he went on planting 
till he had covered 1,600 more acres, situated from nine 
to twelve hundred feet above the level of the sea, its 
soil presenting the most barren aspect, being strewn 
thickly with fragments of stone on which vegetation of 
any kind scarcely existed. 

“To endeavor to grow timber,” writes the Duke, 
“among rocks such as I have described, would have ap- 
peared to a stranger extreme folly, and money thrown 
away, but I had, for more than twenty-five years, so 
watched and admired the hardihood and strong vegeta- 
tive powers of the larch in many situations as barren 
and rugged as this, that I was quite satisfied of a suc- 
cessful result.” 

The planting was continued until 1826, at which time 
more than 10,000 English acres and more than fourteen 
million trees had been planted. It was estimated of 
6,500 acres on which the trees had been thinned to 
about 400 to the acre, that their value at 72 years from 
the time of planting, at one-half the price then paid at 
the ship yards was £1,000 per acre, or £6,500,000, equal 
$32,000,000. 

In my own experience, I have found no tree which 
adapts itself so readily to every kind of soil as the Eu- 
ropean larch. It seems to thrive equally well on rich 
soils in a high condition of culture, on sandy hills, and 
on rocky or gravelly ridges, affording only a scanty 
growth of grass. Experience has proved, however, 
that a dry soil is essential to the growth of the best and 
most desirable timber. I have never known it suffer 
from disease or the attack of insects, and the strength 
and elasticity of its wood enable it to bear with impu- 
nity the storms which make wreck of the pines and 
hemlocks. 

I have recently received from a friend in New Jersey, 
near Philadelphia, the following statement, in reply to 
a request of mine that he would send me the dimensions 
of some larch and spruce trees which I planted in 1845 
(twenty-five years ago), on a sandy hill, so poor as not 
to be worth cultivating : 

“The largest larch is 85 feet high, measures 16 inches 
in diameter at the butt, and from 10 to 12 inches sixteen 
feet up the trunk, the branches growing to the ground ; 
the other larches are from 25 to 28 feet high, and 10 or 
12 inches in diameter at the butt. The largest Norway 
spruce is about 26 feet high, measures 10 inches in di- 
ameter at the butt. The others 17 to 25 feet high, and 
7 to 9 inches in diameter; but all of them taper more 
-— than the larches.” 

should not venture to commend the larch for West- 
ern culture on the strength of my own experience on 
the Atlantic coast, or that of others on European soils, 
but fortunately that experience has been confirmed by 
that of numerous planters in various parts of Illinois. 
The names of Kennicott, Edwards, Dunlap, Scofield, 
Douglas, and others will suggest themselves to those 
who have watched the efforts they have been making 
for many years with a wise foresight of the future 
wants of the country, all of whom will confirm the 
truth that my statements apply equally here. 

I trust the evidence I have adduced, is sufficient to 
establish the claim of the larch to a primary position 
as an experimental tree for plantations on the great 
Western prairies. 

The question naturally arises, When and by whom 
are these plantations to be made ? The United States 
Government is obviously the party most largely inter- 
ested, being the owner of nearly the whole of the ter- 
ritory in question, and the lands being at present al- 
most valueless for want of timber, yet susceptible of 
attaining an enormous value within the period of 
twenty or thirty years, by a judici us system of forest 
planting. Butif the time required to secure action 
upon the subject by the government is to be added to 
that which is needed for the growth of the 
trees, the period at which we might hopefully look for 
available results becomes too remote for American 
vision, which does not r-adily distinguish distant prof.- 
its. The work should be undertaken by a company 
with means sufficient to insure its thorough, extensive, 
and systematic performance. The organization of such 
a company is a scheme well deserving the attention of 
capitalists ; but as a measure of policy directly affect- 
ing their own interests, it commends itself with es- 
pecial force to the Pacific Railroad Company, which, 
next to the United States Government, is more largely 
interested than any other company or individual can 
be, in developing the re ources of the country. An 
expenditure of thousands now, will save the outlay of 
millions in the future, in the mere necessities of rail- 
road construction ; and when this is added to the fact 
that the settlement of the region through which the 
road extends is almost literally dependent upon its be- 
ing supplied with timber, while the interests of the 
road demand such settlement, as manifestly the most 
direct means of increasing the commerce on which 





they are dependent, its expediency is so palpable, that 
it would seem almost suicidal to neglect it. At every 
available position along the line of the road, a nursery 
should be at once established, from which forest plant- 
ing should be extended, with an annually increasing 
radius. 

If nurseries are undertaken with a view to forest cul- 
ture, the cost intime and labor will render it better 
economy to import the trees than to attempt to raise 
them from the seed. Seedling larch trees of one year’s 

rowth can be imported and delivered in Chicago for 
$5 per 1,000; probably less if large quantities were 
wanted. If set in nursery rows, the plants being one 
foot apart, and three feet between the rows, to allow 
room for culture with a horse-hoe, an acre would con- 
tain about 14,500 plants. From year to year the alter- 
nate plants, and after a few years the alternate rows, 
should be transplanted, till an average of 400 trees to 
an acre was attained, when the original occupants of 
the single acre would cover about forty-three acres. 
In fifteen years from the time of planting, every tree 
would furnish at least one sleeper. Supposing every 
alternate tree to be then cut, we should have 7,250 
sleepers. Five years later, every remaining tree would 
furnish two sleepers (14,500), making in all 21,750 
sleepers. 


The following is an estimate of the cost. 


Original cost of 11,500 gee OE OD Ok TAODS oo ios00o00+500008 50 
Culture for six years (after which they may be left to them- 
errr 

50 

Interest on the above for 20 years at ten per cent,........... 1,345 00 

DOO SONG OF BAW OO POIS oii oc 6. 866sv i civecccceseccanend $2,017 50 


The sleepers, therefore, will have cost less than ten 
cents each. At present rate of fifty cents each the 
same number would cost $10,875, leaving a profit of 
$8,857.50. In the above statement, nothing has been 
allowed for value of crops which might be grown be- 
tween the rows; no account has been made of the value 
of the tops of the trees, which would be worth nearly 
as much for fencing as the butts for sleepers, an¢@ finally 
the interest on the whole cost is estimated for twenty 
years, while one-third of the sleepers would have been 
furnished in fifteen. I have endeavored in this esti- 
mate, as in the previous ones, to furnish the simplest 
and most easily verified data, the object being to sug- 
gest to the reader, rather than attempt to indicate in 
detail, the immense value of such an investment, if con- 
ducted on a scale, commensurate with its importance. 











Railroad Discipline. 


After legislators and newspaper censors have ex- 
hausted their ingenuity in devising laws for the preven- 
tion of railroad accidents, we hope that some brilliant 
genius will make the discovery that it is not so much 
new rules that are needed for the improvement of rail- 
road management, as a more perfect system and more 
thorough discipline among those renee ey by the com- 
panies to carry existing rules into effect. Discipline 
among the employes in every branch of railroad ser- 
vice is indispensably prerequisite to the harmonious 
working of any system of management, whether simple 
or complicated, and it is only when each man knows his 
duty and does it with promptness and precision that 
the danger attending the running of railroad trains can 
be reduced below the present average. The testi- 
mony elicited before the coroner’s jury and the Legis- 
lative Investigating Committee, relative to the causes 
of the New Hamburg disaster, show that to a want of 
discipline among the employes on the two trains the 
series of horrors which followed the breaking of the oil 
car axle are in part, if not wholly, attributable. For 
example, the rules laid down by the Superintend- 
ent directed that the long freight train should 
have three brakemen, one in front, one in the 
middle and one at the rear end ; but the night was cold, 
and instead of remaining at his post, the middle brake- 
man went forward into the caboose and remained there 
with the head brakeman, who was also off his post. 
Clearly, it was the duty of the conductor, who was chief 
employe upon the train, to have seen that these men 
remained in their proper positions, ready to perform at 
any moment their proper duties ; and the laxity of dis- 
cipline which is thus shown would seem to indicate 
that, in the opinion of the company’s servants, the 
rules of the superintendent are of little or no conse- 
quence. Again, the rules of the road require that 
every train, whether freight or passenger, have a bell- 
cord, but this rule was also violated, and, had the mid- 
dle breakcsman been at his post, and discovered that 
one of the axles had broken, he could not have com- 
municated the fact to the engineer without climbing 
over the intervening cars to the locomotive. We 
merely allude to these circumstances as showing how 
great is the danger attending the infraction of a com- 
pany’s rules by irresponsible employes, and how nec- 
essary it is to the safety of the traveling public that 
these rules should, in every instance, be obeyed 
promtly and without question. 

Considering the mischief which can be wrought by 
one incompetent, inefficient, or careless employe, it is a 
mistaken economy on the part of a railroad company 
to employ inferior men because their services can be 
had for less wages than men of intelligence and energy 
can command in other and pleasanter occupations. 
Good men, at whatever cost, must be employed to fill 
the minor positions on our railroads, if the safety of the 
traveling public is a consideration, and every infraction 
or violation of an established rule must be punished b 
the prompt suspension or dismissal of the offender. It 
is only upon those roads which are badly or imper- 
fectly managed that travel is attended with | extra- 
ordinary degree of danger; and when the public shall 
learn to discriminate against such roads, the evils re- 
sulting from a want of better and more thorough disci- 
pline will promptly correct themselves.—New York Bul- 
letin. 








